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Votume XXII JULY, 1931 ' PART 1 


PHENOMENAL REGRESSION TO THE 
‘REAL’ OBJECT. II. 


By ROBERT H. THOULESS. 


I. Phenomenal regression under simplified conditions of perception (pp.1-8). 
(a) The problem (pp. 1-2). 
(b) Experiments on brightness (pp. 2-3). 
(c) Experiments on shape (pp. 3-6). 
(d) Conclustons (pp. 7-8). ; 
Il. Successive and simultaneous induction of brightness (pp. 9-10). 
Ill. Phenomenal regression to ‘real’ hue (p. 10). 
IV. The tendency to elimination, of simultaneous induction of colour through 
phenomenal regression to real hue (pp. 11-14). 
V. Related characters of perception (pp. 15-18). 
(a) The phenomenal upright (pp. 15-16). 
(b) The law of phenomenal compromise (pp. 16-17). 
(c) The size-weight effect (pp. 17-18). 
VI. Phenomenal regression and Fechner’s difference law (pp. 18-22). 
VIL. Theoretical aspects of the principle of phenomenal regression (pp. 22-27). 
VIII. Phenomenal regression and the laws of perspective (pp. 27-29). 
IX. Summary (pp. 29-30). 


I. PHENOMENAL REGRESSION UNDER SIMPLIFIED CONDITIONS 

OF PEROEPTION. . 

(a) The problem. 
In an earlier part of this paper), it was suggested that ‘memory 
colours,’ the tendency to constancy of size, and a similar tendency of 
perceived shapes, could be regarded as examples of a general tendency 
in perception for phenomenal characters to be intermediate between the 
characters indicated by retinal stimulation and the ‘real’ characters 
of the perceived object.1 For this tendency, the term “phenomenal 
regression to the ‘real’ object” was suggested. 


1 The sense in which the term ‘real’ is here being used is sufficiently clear from the 
characters which are called the ‘real’ characters. These are the characters of continuous 
extension, constant brightness (reflectivity), constant colour (selective reflectivity), eto., 
attributed to the object of common experience. By the ‘real’ object is meant the object 
of commonsense, not the metaphysically real object or noumenon, and not the real object 
of the physicist, a discontinuous collection of moleoules which are not perceived and whose 
properties are not attributed to the object in ordinary experience. 
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2 Phenomenal Regression to the ‘Real’ Object 


It is self-evident that such regression could not take place if the sub- 
ject had no awareness of the ‘real’ character supplied either by his 
previous knowledge of the object or by his present perception of it. If, 
in reporting on the apparent sizes of two discs of different real size, he 
neither knew beforehand nor could now see which was the larger, then 
obviously their relative payana sizes could not affect their relative 
phenomenal sizes. 

There remain, however, the possibilities that what determines the 
influence of the ‘real’ on the phenomenal character may be previous 
knowledge of the real character, or that it may be present perceptual 
indications of the real character, or that it may be a combination of 
both of these factors. The term ‘memory colours’ strongly suggests that 
the explanation of phenomenal regression in brightness or colour is to 
be found in previous experience. The subject remembers that the white 
paper is really white and therefore tends to see it as the brighter even 
when the luminosity of the other is the greater. This, however, is clearly 
not the only possible explanation of the effect. The subject also- sees 
the more reflective paper as less strongly illuminated—+.e. as farther 
from the light or as shadowed. His tendency to ses this paper as the 
brighter may be a response to these perceptual indications of its less 
strong illumination. The problem which of these factors is really the 
determining cause of the effect or whether both contribute to it must 
be decided by experiment. 


(b) Experiments on brightness. 


That present perceptual indication of relative illumination rather 
than memory is the explanation is suggested by Hering’s own observa- 
tion@) that when the two surfaces are examined through a blackened 
tube which cuts out all surrounding objects the less luminous white 
surface is seen as the less bright. Plainly what has been eliminated here 
is the present perceptual indications of the relative illuminations of the 
papers, while memory of their relative reflectivities has remained un- 
changed. This non-quantitative experiment, however, proves only that 
present perceptual indications are an important factor in the production 
of the effect. It remains possible that memory of the ‘whiteness’ of the 
one paper and the ‘greyness’ of the other may also be a factor, because 
this observation proves only that with monocular observation through a 
tube, the relative phenomenal brightness of the papers is changed (pre- 
sumably becoming closer to their relative luminosities): it does not prove 
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that the relative phenorhenal brightness is then equal to the relative 
luminosities. : 

To prove whether or not the effect disappears with monocular obser- 
vation through a tube, it is necessary to perform a quantitative experi- 
ment. In my earlier paper(), I described an experiment with papers of 
known reflectivity under measured differences of illumination, and it was 
shown that the position at which a subject reported that they appeared 
equally bright when looked at with one eye through a tube was also the 
position at which the calculated luminosities of the two papers were 
equal. I have repeated this experiment with different papers and with 
many other subjects, and have found always the same result. There is no 
phenomenal regression in comparing the brightnesses of adjacent sur- 
faces with one eye through a tube, although phenomenal regression is 
present and may be considerable in amount when the tube is removed 
and the surfaces are seen separated and with both eyes. 

This experiment proves that the tendency to constancy of brightness 
depends only on present perceptual indications of the relative illuminations 
of the two objects and not at all on previous knowledge of their relative 
reflectivities, for it is these perceptual indications alone which have been 
altered by looking at the papers through a tube, while previous knowledge 
or memory of the relative ‘whiteness’ or reflectivity of the two papers 
' has remained unaltered. The term ‘memory colours’ is, therefore, in- 
appropriate. 


(c) Experiments on shape. 


It is less easy to eliminate the effect of phenomenal regression on the 
perception of shapes and sizes. Monocular observation of an inclined 
circle produces a reduction of the axis-ratio of the phenomenal ellipse, 
but it does not make the phenomenal ellipse equal to the perspective 
ellipse (as it would be if phenomenal regression were altogether elimi- 
nated), and, in some cases, the reduction is very small. The subject S., 
for example, observing with two eyes a circular disc at such an angle 
that the axis-ratio of the perspective figure was 0:26, matched it with 
an ellipse of axis-ratio 0-575. With one eye, he matched it with an ellipse 
of 0-55. The index of regression was lowered only from 0-59 to 0-555. In 
Table I, A and B are the results with two subjects of experiments on 
phenomenal shapes and sizes with binocular and with monocular obser- 
vation. Observation of shapes through a tube led to no further appreciable 
reduction of the effect beyond that produced by simple monocular 
observation. Binocular observation through a pseudoscope also failed 
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to eliminate the effect completely, although it reduced it considerably 
further, as is shown in Table I C. 


Table L Reduction of phenomenal regression by monocular observation 
and by observation through a pseudoscope. 


(A) Experiment: ellipse with long axis away from subject giving a circular 


phenomenal shape. 
Ratio af vertical to horizontal axis 
Method of Index of 
Subject observation Real Phenomenal Stimulus regression 
8. Binocular 1-35 3.1 1:1 0-36 : 1 0-78 
Monocular 1-48 :.1 1:1 0:37: 1 0-735 
M. Binocular 174:1 1:1 082:1 0-465 
Monocular 2-36 :.1 i:l 0-84:1 0-17 


(B) Experiment: circular discs af different real sizes at distances making 


phenomenal sizes equal. 


Relative size of larger diso 
Method of Index of 
Subject observation Real Phenomenal Stimulus regression 
8. Binocular 1:335: 1 1:1 0-635 : 1 061 
Monocular 13356: 1 l:l 0-701:1 0-545 
M. Binocular 1-335: 1 1:1 0-661: 1 0-59 
Monocular 1-385: 1 1:1 0-774: 1 0-47 


©) opera ent: (top) determination of phenomenal shape of ellipse with long axis 
Se subject arranged to give stimulus Pc approximately pln and (bottom) 


determination of phenomenal shape of inclined 


Ratio of vertical to horizontal axis 


Method of Index of 
Subject observation Real Phenomenal Stimulus _ regression 
8. Direot binogülar 393:1 2-67 : 1 1-05: 1 0-70 
ug 
pseudoscope 3-83: 1 1:60:1 105:1 0-32 
8. | Direct 
binocular 1:1 0-50: 1 0:2875 : 1 0-47 
Through 
‘pseudoscope 1:1 0-375: 1 0-2675 : 1 0-31 


These results show that phenomenal regression in the perception of 
shapes and sizes is, at least in large part, determined by the actual 
presence of cues indicating the real shapes and sizes of the objects 
observed. When these are partially eliminated the effect is reduced. 
The failure to make it disappear may mean that the mere memory of the 
real shape or size of the object also plays a part in producing phenomenal 
regression. It may, however, mean simply that cues to the real shape or 
size have not been sufficiently eliminated. We have undoubtedly eli- 
minated the indications of the real character of the object which arise 
from binocular perception of distance, relationships, but various cues 
as to the relative positions of the far and near edges of the disc in the 
shape experiment and of the two discs in the size experiment still remain. 
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The subject can still see, for example, the relationship of the object or 
objects to the surface of the table, and it is known that this is enough 
to indicate distance relationships both in monocular vision and in vision 
through a pseudoscope. 

A more adequate experiment to determine whether previous know- 
ledge was a factor in the production of phenomenal regression was carried 
out by means of the experiment on the perception of shapes. It was 
necessary to devise a method of experimenting in which all cues to 
distance relationships of different parts of the disc were absent in mono- 
cular vision. This was done by making the subject observe the discs 
through a window in a framework covered with black velvet, inside which 
the discs were presented at various angles on a turntable with a horizontal 
axis of rotation. All parts of the apparatus were blackened, and the 
light inside the chamber was so reduced that while the white disc was 
clearly visible nothing else could be seen. In order to be able to eliminate 
the factor of previous knowledge three discs were prepared, one circular, 
one elliptical with axis-ratio 0-7, and the third elliptical with axis-ratio 
0:5. These were presented to the subject at such angles that the per- 
spective figure was an ellipse of axis-ratio 0-7, 0-5, or 0-3. Thus a per- 
spective figure of ratio 0-5 might be given by the circle at an inclination 
of 30°, by the 0-7 ellipse at an inclination of 45° 30’, or by the 0-5 ellipse 
viewed normally. 

Preliminary experiments established the fact that monocular in- 
dications of the actual shape of the disc were successfully eliminated: 
the subject was not able to distinguish between the circle at 30° and the 
0-6 ellipse viewed normally when he observed with one eye only, although 
he could see the difference with two eyes. 

The experiment was carried out under three cofiditions: (I) the sub- 
ject observed with two eyes and was also told which of the three discs 
was used, (IL) the subject looked with one eye but was told and shown 
which disc was put in, and (III) the subject used one eye and did not know 
which disc he was observing. In each method of experimenting, the ' 
three discs were presented in irregular order. The purpose of the two 
elliptical discs was solely to make no. III a condition in which the subject 
had no knowledge of the physical shape of the object seen. Results 
obtained from these discs were not therefore used in the following table 
(Table II, page 7), which contains only the results from the circular disc. 
Each is the mean of eight observations. 

It will be seen that, whereas with binocular observation there is 
always considerable regression to the actual physical shape of the disc, 
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there is not a significant difference between the perspective and pheno- 
menal shapes for monocular vision whether or not the subject has been 
_ informed of the actual shape of the disc shown. This result is shown 
diagrammatically in Fig. 1, which represents the values of the axis- 
ratios for the phenomenal ellipse corresponding to the three values of the 


1:0 





Phenomenal axis ratios. 
or 











Oo €14 2 3 4 5 6 7 = Q 10 


Stimulus axis ratios. 


x------ x Binocular observation with knowledge of actual shapes. 
[eJ-e-e-e— C] Monocular observation with knowledge. 
@cereere ®© Monocular observation without knowledge. 

Fig. 1. 


stimulus axis-ratio for the three methods of presentation. The continuous 
line inclined at 45° to the base shows the curve which would be obtained 
if there were no phenomenal regression. The lines joining the values for 
methods II and II approximate closely to this line, while the values 
for method I stand well above it, showing the effect of phenomenal 
regression. 
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(d) Conclusions. 


The tendency to constancy of shapes, therefore, like the tendency to 
constancy of brightness, is not at all dependent on the subject’s previous 
knowledge of the actual shape of the object looked at, but only on the 
presence of indications given in perception of what this shape is. These 
indications are the perceptions of the relative positions of the near and 
far edges in the shapes experiment, the relative distances of the large 
and small discs in the size experiment, and the relative distances from 
the light or the degree of shadowing in the brightness experiment. Let 
us call these ‘perceptual cues’ to the ‘real’ character of the object. 
The law of phenomenal regression is that: when a stimulus which by 
itself would give rise to a certain phenomenal character 1s presented together 
with perceptual cues which indicate a ‘real’ character of the object, the 
resulting phenomenal character is neither that indicated by the stimulus 
alone nor that indicated by these perceptual cues, but is a compromise be- 
tween them. 

The fact of the dependence of phenomenal regression on the presence 
of perceptual cues to the real character of the object observed makes it 
certain that the numerical amount of the regression obtained will depend 
on the whole of the experimental conditions, and that measurements 
made under different experimental conditions will not be comparable. 
For example, experiments on phenomenal shapes reported in the first 
paper were carried out by means of discs lying on a table. The surface, 
the edges, and the end of this table were all visible to the subject, and all 
provided cues to the real shape of the disc in addition to that provided by 
the binocular perception of the relative distances of the near and far 
edges of the disc. In the results shown in Table JI, all such additional 
cues were eliminated. It is, therefore, not surprising that in the latter 


Table II. Comparison of amounts of phenomenal regression when a circular 
disc is observed; (I) with both eyes; (IL) with one eye with knowledge 
of actual shape of disc; (III) with one eye but without this 


knowledge. 
Method I Method H Method TI 

Angle of oo Oe a E 

inclination Index 
of diso to Per- Index of Index of of pheno- 
the line of spective Phenomenal phenomenal Phenomenal phenomenal Phenomenal menal re- 

vision shape shape regression shape regression. shape gression 
44° 30’ -70 “80 +-008 "375 +027 67 +009 -:12 +-039 ‘724-010 0-08+-04 
30° -50 63 + 020 26 + 03 50 +012 00 +03 -50 +:008 ©0 +02 


17° 30 -30 35 +--009 13 4-022 +305 +-007 015 +-02 294-01 —-03+-03 
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experiments even with binocular vision (method I), a lower index of 
regression was obtained than that of the same subject in the earlier 
experiments. He was reacting to less adequate cues to the real alae. of 
the object. 

For the same reason my experiments on ‘the tendency to adana 
of brightness are not quantitatively comparable with those of Katz (8) 
and Köhler). My cue to the ‘differences in illumination of the two 
papers was -provided by the subject’s perception of their relative dis- 
tances from the source of light, while both Katz and Köhler reduced the 


illumination of their more reflective paper by throwing a shadow on it. . 


The cues, in this case, must have been provided in some such way as by 
the perception of the shadow cast on the surrounding objects. It is 
clearly impossible to know beforehand whether these cues would be 
more or less effective than those provided by the distances of the paper 
from the lamp, and it is also clear that the effectiveness of such cues must 
depend on the exact nature of the surrounding objects on which the 
shadow is cast, the sharpness of the outline of the shadow, and so on. 
Any comparison of the degree of phenomenal regression in animals and 
man or any investigation of individual differences between human sub- 
jects must be carried out by means of experiments in which all surrounding 
conditions are exactly equivalent in all respects. 

It is not only by closing one eye, cutting out the perception of sur- 
rounding objects, etc., that phenomenal regression may be diminished, 
but by any method which reduces the effectiveness of the perceptual cues 
to the real character of the object. In my experiments, these perceptual 
cues were mainly cues to relative distances and there are certain manners 
of observing which, by making distance perception more difficult, tend 
to destroy the character as three-dimensional object of what is perceived, 
reducing it to a two-dimensional patch or system of patches. Such 
devices are, for example, partially closing the eyes so that the sharpness 
of outline is destroyed, throwing the object out of focus, or steadily 
fixating one point on it. All of these devices reduce the amount of 
phenomenal regression without getting rid of it altogether. It is necessary 
to warn subjects specifically against such methods of observation, parti- 
cularly against partial closure of the eyes, since this is taught as a method 
in drawing. i 


» 
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II. SUCCESSIVE AND SIMULTANEOUS INDUCTION OF BRIGHTNESS. 


Let a subject fixate a point between two discs of different shades of 
grey, the darker of which is so much more strongly illuminated than the 
other that they appear equally bright. As has already been shown, this 
will be when the darker grey is so much the more strongly illuminated 
that its luminosity (i.e. its stimulus intensity) is greater than that of the 
other. If, after fixation, the subject obtains an after-sensation of the 
two discs on a uniform screen, these are not equally bright—the less 
luminous paper producing the brighter after-sensation. If, on the other 
hand, the luminosities of the papers are made equal, they produce 
after-sensations of equal intensity, although the more reflective paper 
appeats the brighter at the time of fixation. 

This result can also be obtained with the shape and size experiments. 
If an ellipse with long axis away from the subject is arranged so that it 
appears to him to be circular, the after-sensation obtained on a screen 
at right angles to the line of vision is that of an ellipse with long axis 
horizontal, while a truly circular after-sensation is obtained from such 
an ellipse casting a circular image on the retina, although this appears 
to the subject as an elliptical shape with long axis vertical. Similarly, 
two circular discs of different sizes adjusted to phenomenal equality give 
unequal after-sensations, whereas when adjusted to stimulus equality 
they give equal after-sensations, although the objects appear unequal 
at the time of fixation. This last experiment is a particularly striking 
one, since the subject is astonished at the contrast between the relative 
phenomenal sizes during fixation and in the after-sensation. It can con- 
veniently be performed with one eye closed, because the amount of 
phenomenal regression in the size experiment is considerable even with 
monocular observation. l 

Phenomenal regression, therefore, while modifying the characters of 
perception, appears to have no effect on successive induction. The after- 
sensation is determined by the character of the physiological process in 
the sense organ itself, while the neural correlate of phenomenal re- 
gression must be non-peripheral. After-sensation, being free from the 
effect of phenomenal regression, may be used as an indicator of the true 
character of peripheral physiological processes in the sense organ. 

Katz(3) made similar observations when the objects showing pheno- 
menal regression found a background for simultaneous induction effects. 
If equally grey papers are placed before a shadowed diso of a bright shade 
of grey and an unshadowed one of a darker shade of grey, then, if the 
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. two discs are adjusted to equal luminosities, the patches of paper in 
front of them appear equally bright although the discs behind them 
appear unequal in brightness. If, on the-other hand, the two discs are 
made to appear equally bright, the patches of grey paper in front of 
them look unequal in brightness, that in front of the disc of greater 
luminosity (i.e. greater stimulus brightness) appearing the darker. 
Simultaneous contrast appears, therefore, also to depend altogether on 
the stimulus character of the background and not at all on its pheno- 
menal character when this differs from the stimulus character. 


TU. PHENOMENAL REGRESSION TO ‘REAL’ HUE. 


Hering @) showed that if a blus paper was illuminated by light of an 
unsaturated yellow colour, it was possible to arrange the relationship 
of the selective reflectivity of the paper and the colour of the illuminating 
light so that the light reflected to the eye from the paper was colourless 
(as shown by monocular examination of it through a blackened tube), 
but that, nevertheless, the paper looked blue to ordinary binocular 
observation. This experiment can-most conveniently be done by rotating 
on a colour wheel a variable sector of blue paper with the remainder of 
the disc white, and illuminating it by such an impure yellow light as that 
of a carbon filament electric lamp. 

The explanation is the same as that for the other regression effects. 

- The disc is ‘really’ blue; as stimulus it is grey. The cue to its ‘real’ 
blueness is given by the perception of the fact that it is illuminated by 
yellow light. When this cue is eliminated by observation through the 
tube, the disc is seem in its stimulus colour grey. When, however, the 
disc is observed with both eyes, this cue to its ‘real’ colour is perceived, 
and the phenomenal colour is a compromise between the ‘real’ blue and 
the stimulus grey, 4.e. it is a blue less saturated than that which would 
have been produced by white illumination. 

Similarly a ‘really’ white object under such coloured lighting appears 
neither truly white nor so strongly coloured as it would if phenomenal 
regression to the ‘real’ colour were not present, but it is somewhat 
tinged with the illuminating colour. If such a white object is examined 
through a tube, phenomenal regression is eliminated and the apparent 
colour is much enhanced. 


° ROBERT H. THOULESS 11 


IV. THE TENDENOY TO ELIMINATION OF SIMULTANEOUS INDUCTION 
OF COLOUR THROUGH PHENOMENAL REGRESSION TO REAL HUE. 


If a grey paper is placed on a coloured background of about the same 
brightness, it is seen to be tinged with the complementary hue. Hering 
has shown that this is due to a complementary physiological process on 
the part of the retina stimulated by the grey paper. Amongst other 
consequences of the physiological reality of the induced process is the 
fact that this part of the retina gives an after-sensation roughly com- 
plementary to the perceived hue (¢.e. roughly equivalent to the original 
background colour). In other words, the grey paper on, let us say, a 
green background is physiologically equivalent as stimulus to a reddish 
paper without that background. This being the case, it is remarkable 
that striking simultaneous contrast effects in colours are so difficult to 
obtain. If the grey is of different brightness from the green or if it is 
separated from it by a too definite dividing line, the appearance of red- 
dening may be small or (to most observers) unnoticeable. If, however, a 
grey paper on a green background is fixated under such conditions that 
there is no apparent reddening of the surface, it nevertheless produces a 
green after-sensation, showing that the peripheral physiological ‘red’ 
process has taken place as before. In accordance with the principle of 
phenomenal regression, the paper which is ‘really’ grey has been seen as 
grey, although it is equivalent as physiological stimulus to a reddish 
paper. 

The réle of aiaa regression in reducing colour contrast effects 
as phenomena when they are present as peripheral physiological facts 
may be made clearer by a quantitative experiment. 

A circular disc of green paper (L of Zimmermann’s colour scale) was 
mounted on cardboard. In this disc was cut an aperture in the shape of 
a cross, immediately behind which a Marbe colour wheel was rotated. 
On the colour wheel was mounted a paper of the same hue as the disc 
itself, together with a neutral grey of the same brightness. It was pos- 
sible, therefore, to fill the cruciform aperture in the disc with a series of 
colours of unchanging brightness ranging from a neutral grey to a green 
of the same hue as the background. In all cases the subject was required 


1 The use of such terms as ‘red’ process and ‘green’ process does not imply the accep- 
tance of Hering’s theory of unitary complementary processes. Both proceases may involve 
more than one of three primary physiological processes in colour vision. Whatever theory 
of colour vision we adopt, it is necessary to admit the physiological reality of the process 
of simultaneous colour induction. 
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to report the apparent hue of the cross to inspection and also to fixate 
one of the inner corners of the cross for 30 seconds, and to report the 
colour of the after-sensation of the cross obtained on subsequently looking 
at a sheet of neutral grey. j 

When the cross was of pure grey, all subjects saw it as of a reddish 
hue, since conditions were favourable to the appearance of colour oon- 
trast. By putting in an increasing amount of green, this reddish hue was 
diminished and finally disappeared. The cross was'seen as grey although 
the after-sensation was still strongly green, showing that the red physio- 
logical process had taken place on this part of the retina.. When the 
amount of green was further increased, the cross was seen as green, 
although the greenness of the after-sensation still showed that the red 
process had predominated in this part of the retina. Only by a very 
much greater increase of the green in the cross did the after-sensation 
become itself reddish, showing that the green process had predominated 
in the retinal image of the cross. Results of this,experiment for four 
subjects are shown in Table IN. 


Table III. Effect of phenomenal regression in reducing phenomenal 


simultaneous colour induction. 
Mean colour composition Mean colour composition 
of figure for elimination of for elimination 
of induced colour in of physiological comple- Proportion of 
immediate experience mentary process (4.¢. peripheral retinal 
(i.e. point of elimination point of elimination of process eliminated 
of reddish colour in green in after-sensation by phenomenal 
Subject oross) of oross) regreasion (%) 
BP. 257° green, 103° grey 311° n, 49° 17-5 
OP. 118° green, 242° grey 184° Green: 176° grey 36 
8. 64° green, 206° grey 235° green, 125° grey 73 
` K.F. 42° green, 318° grey 243-5° green, 116:6° grey 83 


Between the stages, therefore, ‘at which the figure contains so little 
‘green that it is seen as reddish on a green background, and that at which 
it contains so much green that the retinal process is itself the green 
process in spite of the background, there is a stage at which the red 
process takes place on the retina but the figure is seen as grey. There is 
also a longer stage in which, while the retinal process is the red process, 
yet the figure is seen as green. These facts are exactly analogous to the 
other effects of phenomenal regression. When the figure is seen as grey 
the object is ‘really’ green, while the peripheral physiological stimulus 
is the complementary red process. The phenomenon is a compromise 
between these, and is grey. When the green in the object is further 
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increased it is seen as green, although still the red process is taking place 
on the retina. The compromise effect of phenomenal regression is still 
taking place, but the peripheral physiological red stimulus has been 
decreased while the ‘real’ green-has been increased, so that the pheno- 
menon is green although a less intense green than that of the real object. 

It appears then that colour induction effects take place as physio- 
logical facts far more frequently than they occur as phenomena. The 
effect of phenomenal regression is to make simultaneous induction 
disappear partly or almost entirely from immediate experience even 
when it is present as peripheral physiological process. This explanation 
is confirmed by the observation that the conditions in which phenomenal 
colour induction is diminished are also those in which phenomenal re- 
gression is most effective in other experiments. If a sharply defined 
outline surrounds an object on a coloured background, simultaneous 
induction tends to disappear; if, on the other hand, the outline is con- 
fused (as by putting thin tissue paper over the object) simultaneous 
induction is enhanced. In the same way, if the outline of an inclined circle 
is blurred by partially closing the eyes, it is seen as equivalent to an 
ellipse nearer to the perspective ellipse. In each case the effect of 
phenomenal regression has been diminished by blurring the outline. The 
possession of a sharp outline favours the organization of the perception 
as that of an object segregated as a separate whole from its background. 
Failure of such organization reduces the effect of the ‘real’ character 
of the object on perception. Kéhler(6) has pointed out that such segre- 
gation of the object is also much reduced if the brightness is the same as 
that of the background even though the hue is different. It follows, 
therefore, that equality of brightness should favour the appearance of 
simultaneous colour induction by reducing phenomenal regression. It 
is, of course, well known that there is such heightening of phenomenal 
colour induction when the brightness of object and background are 
equal. 

The effect of blurring the outline in the above experiment was in- 
vestigated with the subject K.F. When the cross was covered with 
tissue paper, the reddish coloration persisted until the composition of 
the figure was 182° green, 178° grey. Since the point of change of colour 
of the after-sensation was 243-5° green, 116-5° grey, it follows that with 
the tissue paper only 25 per cent. of the physiological process of red on 
the retina was eliminated’ from immediate experience by phenomenal 
regression, whereas 83 per cent. was the proportion eliminated when the 
cross was observed in the ordinary way. 


14 Phenomenal Regression to the ‘Real’ Object 


Another method by which phenomenal colour contrast can be re- 
duced has been pointed out by Mr J. Tennant(6). If two V-shaped pieces 
of the same grey paper are placed on contiguous fields of complementary 
colour, induced colours are seen strongly on the grey papers. If, however, 
the grey papers are joined together by a band or are made continuous 
with a background. of the same grey, the induced colours disappear as 
phenomena partially or altogether. Again phenomenal regression has 
been increased by the introduction of conditions which favour the 
seeing of the grey in its ‘real’ colour. The making of the grey into a 
continuous field favours the organization of it as a unitary phenomenon, 
and, therefore (by Fuchs’s principle of assimilation(7)), as of a uniform 
colour. 

It is well known that individuals differ in the extent to which they 
see induced colours. Some habitually see colours in shadows whereas 
others only see them under the favourable conditions which can be 
produced in a laboratory experiment. Table ITI suggests that there are 
two factors in this individual difference, one physiological and the other 
psychological. The physiological factor is the extent to which the com- 
plementary process takes place in the retina. R.P. needed 311° green 
in the figure to eliminate the complementary retinal process, whereas 
C.P. needed only 184° green. This physiological factor is, however, in 
these four cases, less variable than the psychological factor—the degree 
to which phenomenal regression to the ‘real’ colour takes place. I have 
tried to measure this in column four by taking the angle of green at 
which the after-sensation became of neutral hue as a measure of the total 
amount of physiological red process when the figure was composed of the 
grey paper alone, and the difference between this and the angle at which 
the figure appeared grey as a measure of the extent to which phenomenal 
regression was ‘eliminating the effect of this red process on perception. 

The subject R.P., for example, reported that he commonly saw 
colours in shadows. It appears that this was due both to the fact that 
the complementary colour process occurred on his retina to an abnormally 
. great extent and also to the fact that there was very little tendency for 
this complementary process to be counteracted by a tendency to see 
things in accordance with their ‘real’ characters. The other experiments 
also showed this subject to have a low tendency to phenomenal regres- 
sion. ; 
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V. RELATED CHARACTERS OF PERCEPTION. 
(a) The phenomenal upright. 

The direction in space which is perceived by us as upright and into 
which we tend to make reflex adjustments of the axes of our bodies is 
determined by two sets of indications derived from different systems of 
receptors. These are (i) the direction of the downward forces acting on the 
body and particularly on the mechanism of the inner ear, and (ii) the 
visual indications provided by the systems of horizontal and vertical 
planes and lines by which we are surrounded. Ordinarily both of these 
indicate the same ‘upright’ direction. Sometimes, however, we are in 
situations In which their indications conflict. In the cabin of a sailing 
ship, sharply heeled over, for example, the downward forces remain 
unchanged in direction, while the system of planes and lines of the floor 
and walls-of the cabin, ordinarily vertical and horizontal, indicate an 
upright at a considerable angle to this direction. On the other hand, the 
visual indications derived from the horizontal plane of the earth’s surface 
or from vertical surrounding objects remain unchanged to an observer 
in the cockpit of a spirally descending aeroplane or in a merry-go-round, 
while a horizontal centrfugal component due to the circular movement 
alters the direction of the downward forces acting on the balance 
mechanisms‘. In both of these cases there is an alteration of the direction 
that appears upright and to which the axis of the body is adjusted. The 
new upright line is intermediate between the direction indicated by the 
forces acting on the body and that indicated by vision. Thus, on an 
inclined ship, a lamp kept in the gravitational upright by gimbals 
appears to be leaning over in the opposite direction to the ship; a person, 
moreover, standing in the cabin adjusts his body to his phenomenal 
upright and therefore staggers in the direction towards which the ship 
is inclined. 

This effect is closely analogous to the one we have named ‘pheno- 
menal regression.” Here also there are two sets of perceptual cues, either 
of which acting alone would produce a different perception from the 
other. When they act together, the perception produced is of a character 
intermediate between that which would follow from either set of cues 
acting separately. The difference between the two cases is that we have 
before been dealing with perceptions in which one cue is commonly felt 


1 I have given other examples of this ın the revised edition of Stout’s Groundwork of 
Psychology (8). 
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to be in the privileged position of being the one which ‘ought’ to deter- 
mine our perception (¢.e. it is the actual physiological stimulus) while the _ 
other system of cues (indicating the physical character of the object) can 
be treated as a disturbing factor’. Here, on the other hand, we are 
dealing with a conflict between two sets of sensory cues neither of which 
has necessarily such a privileged position. Either the visual upright or 
the gravitational upright or neither? may be, in fact, the line normal to 
the earth’s surface. 


(b) The law of phenomenal compromise. 

To cover such cases we must state a more general principle: that 
when two sets of sensory or perceptual cues which alone would give rise to 
phenomenal characters inconsistent with one another are presented together, 
the phenomenal character which is actually experienced is neither that in- 
dicated by one nor that indicated by the other sez of cues but is a compromise 
between them. s 

Let us call this the law of phenomenal compromise, reserving the term 
phenomenal regression for that particular class of compromise effects in 
which one set of cues indicates the character of the peripheral stimulus 
while the other indicates the ‘real’ character of the object perceived. 
The more general case of phenomenal compromise is that in which the 
distinction between the two sets of cues cannot be described in these 
terms—usually because neither indicates a ‘real’ character of the object. 
An example has already been suggested above: the phenomenal upright 
of a subject enclosed in an inclined cabin acted upon by a centripetal 
force. 

Another example was described in Part I of the present paper. If a 
wall with- parallel top and bottom receding from the eyes is observed 
through a telescope, the top and bottom appear to diverge from the 


1 As payohologisis, of course, we may and should question the assumption that our 
perceptions ‘ought’ to be determined solely by the conditions of peripheral stimulation. 
No one who has carried out such experiments as these, however, will doubt that this 
assumption is fundamental in the psychological theory of the man in the street. The 
majority of my subjects were convinced that they ought to have seen the inclined circle 
in its perspective shape, and that, in not seeing it in that shape, they had made a mistake. 

2 This last condition would be fulfilled, for example, for a subject confined in an 
inclined enclosure such as an aeroplane cabin, which wes also subjected to a centripetal 
force due to a circular movement through the air. Although difficult to experiment with 
in this form, the result may be deduced from observations when each of these changes 
takes place separately. The apparent upright, which is also the line of automatic adjust- 
ment of the body’s axis, would lie between the uprights of visual and of gravitational in- 
dications, although neither of these was the line normal to the earth’s surface, 
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observer. Regression has taken place from the stimulus character of 
convergence but beyond the ‘real’ character of parallelism. The character 
towards which regression has taken place is the divergence which would 
be the real character of an object which, in the apparent position of the 
wall as observed through a telescope, would cast on the retina an image 
with the degree of convergence of the image actually formed. 


(c) The size-weight effect. 

I would further suggest the possibility that the psychological ex- 
planation of the well-known size-weight illusion is exactly parallel to this. 
The subject is asked to report on the phenomenal equality of the weights 
of objects of different sizes. His primary indication of the objects’ 
weights is derived from the intensity of skin pressure and of resistance in 
the lifting muscles. The phenomenal weight is not, however, determined 
by these alone for of two objects of equal weight, the smaller (and there- 
fore the more dense) appears to be of greater weight. The character dis- 
turbing the perception of weight appears, therefore, to be the objects’ 
relative density. Apparent weight is a compromise between real weight 
(indicated by muscular and tactual stimuli) and density (the cues to 
which must be derived both from the combined action of the cues to 
weight and of visual indications of size). 

If this is the correct explanation of the size-weight illusion, we can, 
treat the effect quantitatively in much the same way as was used for 
phenomenal regression results. Thus the subject 8., using Stoelting’s 
apparatus for the size-weight illusion, judged the small standard of 
diameter 2°15 cm. and weight 55-5 gm. as of equal weight to the variable 
at weight 68-6 gm. and diameter 3-65 cm. The large standard of weight 
55-8 gm. and diameter 8-2 cm. was judged equal to the variable at 31-8 gm. 
and diameter 3°65 cm. All the weights were of equal height. The results 
are treated in the following table in a manner exactly analogous to the 
treatment of the results of the brightness experiment in Table V of 
Part I of this paper. The densities and weights are expressed as ratios of 
the lighter to the heavier object. Column 5 contains a numerical index 
of the extent of the influence of density indications on the phenomenal 
weight calculated by a formula similar to that used for indicating the 
amount of phenomenal regression in Part I. 

It will be noticed that the index obtained is somewhat less than 
that for regression to ‘real’ brightness and much less than that for re- 
gression to ‘real’ size and shape. Density affects our experiences of 
- weight less than do real shape, size and brightness our experiences of 
J. of Psych, xx. 1 Í 2 
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apparent shape, size and brightness. The larger amount of regression. to 
the ‘real’ physical character from the stimulus character is to be expected 
from the high importance for behaviour reactions of the physical object. 

There may also be a further reason for the smallness of the index 
of phenomenal compromise in the size-weight experiment. If size instead 
of density were taken as a cue to weight, phenomenal compromise should 
take place in the opposite direction; the larger objects should appear 
heavier, not lighter, than they really are. If, therefore, the explanation of 
the illusion in terms of phenomenal compromise is correct; we can only 
accept it as an empirically ascertained fact that the effect of density is 


Table IV. Stze-weight illusion expressed as example of phenomenal 


compromise. r 
(1) (2) (3) (4) (5) 
Index of 
phenomenal 
compromise 
Ratio Ratio Ratio from weight 
of their oftheir oftheir _ to density 
Objects physical phenomenal densities log P —log S3 
compared weighta (§,) weighta (P) (S log 8, ~ log &, 
Small standard 0-81 l 2-34 | 0-20 
Variable A 
Variable 


t 


predominant over size as a cue determining phenomenal weight. The 
possibility remains that both size and density exert their influence in 
determining weight experiences, but in opposite directions, the influence 
of density predomingting. Unfortunately this is not a hypothesis that can 
be decided directly by experiment, since of the three factors (weight, size 
and density) only two can be independently varied. The only indication 
that one might hope to have from experiment would be if, experimenting 
with a wide range of different densities and sizes, it were found that 


there are critical values of these beyond which the illusion is reversed. in 
direction. 


VI. PHENOMENAL REGRESSION AND FECHNER’S DIFFERENCE LAW. 


The experiments described in this and the earlier paper were first 
undertaken in the hope that they would throw light on the well-known 
deviation of the stimulus differences giving equal sense distances from 
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the value required by Fechner’s difference law}. This law, in its simplest 
form (that connecting three stimulus values), is that if a — b = b — c, 
then A/B = B/C (or B= »/ AC)—if a- represents the sense distance 
corresponding to the presentation of the stimulus A with B, and b—c 
the sense distance similarly resulting from the stimuli Band C. In other 
words, the middle stimulus value must be the geometric mean of the two 
extreme stimulus values for the production of two equal sensory steps. 

The expermmental investigation of the truth of this law has shown, 
however, that the intermediate stimulus B is not the geometric mean 
of A and C, but lies between their geometric and arithmetic means, 
although different experimenters have differed as to its nearness to the 
one or the other. 

Merkel found that B lay much nearer to the arithmetic than the geo- 
metric mean, while other experimenters (such as Delboeuf, Lehmann, 
Angell and Neiglick) found the intermediate stimulus closer to the geo- 
metric mean of the extreme stimuli(9). It is a very striking fact that 
all of these experimenters alike have produced results which show B as 
lying between the arithmetic and geometric means, although some regard 
the fundamental law as one of approximation to the geometric mean, 
others as one of approximation to the arithmetic mean. 

Wundt boldly put forward the view that there were two laws which 
he called ‘Weber’s law’ and ‘Merkel’s law’ respectively which were 
predominantly obeyed under different conditions of experimentation (10), 
Clearly under all conditions both laws must be regarded as having some 
effect, but differences of experimental conditions may make one or the 
other law predominate. 

How then are we to explain the tendency of the intermediate stimulus 
to approximate to the arithmetic mean which is the*tendency expressed 
by Merkel’s law? Recent physiological research has made the matter 
much more difficult for us than it was for Wundt. It is no longer possible 
to believe, as did Wundt, that the physiological concomitant of a stimulus 
is directly proportional to the stimulus intensity, and that the change | 
from direct proportionality to logarithmic proportionality takes place 
between the physiological and the psychological response. Adrian has 
measured the frequency of electrical discharge in a sensory nerve for 
different intensities of stimulation, and plots curves roughly logarithmic 
in form (1). The response to the stimulus of the neuron itself, therefore, 


1 Sometimes called ‘Weber's law.’ Although this usage has high authority it has led 
to deplorable confusion and should be avoided. The term ‘Weber’s law’ is best restrioted 
to the law connecting differential thresholds with stimulus values. 
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tends to the logarithmic form. If there were a further tendency to 
logarithmic proportionality of the sensational response to its physio- 
logical component, then the intermediate stimulus for equal sense dis- 
tances should be smaller than the geometric mean (i.e. farther from the 
arithmetic mean than is the geometric mean, not intermediate between 
them). 

To account for the results which have been obtained, therefore, we 
must suppose that in the passage from intensity of neuron activity to 
intensity of sensational response, there is some tendency which results. 
in the sensational response being more closely proportional to the physical. 
stimulus than is the neuron response. Where can such a tendency be 
found? In the days when the so-called ‘psychological explanation’ of 
Fechner’s difference law was still possible, psychologists suggested many 
reasons why sensation intensity should tend to be proportional to the 
logarithm of the intensity of its physiological process. Adrian’s work has 
forced us to find a reason why sensation intensity should differ in the 
opposite direction from its physiological process. Such a reason is to be 
found in phenomenal regression, the tendeney of which is to make what 
is experienced follow in part the character of the physical cause ofthe - 
stimulus. : 

This explanation is strictly analogous to the explanation of the 
tendency to constancy of size. We saw that the experienced relative 
sizes of two discs of different actual sizes was not the same as the relative 
sizes of their retinal images (the physiological stimulus relationship) 
but was intermediate between this and their relative physical sizes. If 
we substitute in this statement ‘intensity’ for ‘size,’ we have a statement 
of the combined action of Merkel’s and Fechner’s tendencies which 
experiment has fouhd. The experienced relative intensities of two or 
more lights or sounds is not the same as their relative physiological 
intensities (which would mean that they obeyed approximately Fechner’s 
difference law), but is intermediate between this and their relative 

physical intensities (their relative physical intensities alone leading to 
Merkel’s law). 

Tf this is the right explanation, then the degree to which the inter- 
mediate stimulus for equal sense steps departs from the value demanded 
by Fechner’s law and approaches: that demanded by Merkel’s law is a 
measure of the degree of phenomenal regression and this amount can be 
indicated as before, by the calculation of an index of phenomenal re- 
gression. Thus we can contrast a few specimen results of Merkel (2) 
and of Neiglick (3), both using light stimuli, the former by a method of 
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successive presentation, the latter by simultaneous presentation of the 
three stimuli (Table V). 


Table V. Specimen. peste -of E on iad sense distances. 
Arith. Geom. Index 


Experimenter R R; Ra mean mean of PR, 
Merkel O05 + 32 8-3 16-25 4:0 0-52 
” O5 16 5-45 8-25 2-83 0-61 
” 24 1536 4723 780 192 0-64 
Neiglick 1-0 16-14 4-28 8-07 3-89 0-13 
“yy 211 15-14 5-78 8:625 5-65 0-05 


” 15:14 ' 68: 0 81-43 41:57 32-1 — 0-07 


There is a great differerice between the absolute values of the amount 
of phenomenal regression obtained by these two investigators. Many of 
Merkel’s results showed higher indices than those here calculated. Some 
of Neiglick’s give a negative index (like the last one in the above table), 
put generally they are small and positive. This difference may well be 
due to the difference in manner of presentation; successive presentation 
may favour a regression to the relative physical intensities of the 
stimuli. Another possible explanation is suggested by an investigation 
of individual differences in phenomenal regression!. It appears that 
different individuals vary enormously in the amount to which they 
exhibit phenomenal regression, although the effect is present to some 
extent in everyone. Amongst nearly a hundred subjects the index of 
phenomenal regression for the size experiment ranged from 0-11 to 0-95. 
It may well have happened that the subjects tested by these two in- 
vestigators differed in the extent to which they exhibited phenomenal 
regression. 

For the above explanation ‘of the discrepancy between Merkel’s 
results and those demanded by Fechner’s difference law, it is necessary 
to suppose that it is possible for our perceptual reactions tô be determined 
by the physical scale of intensities. If a subject had only experienced 
light intensities of varying strength without any indications of their 
relative physical intensities, his experience would have provided him 
with no basis for a tendency to reaction to the physical intensities. 
Regression from the stimulus intensities could not, therefore, take place 
unless we assume an innate tendency to react to the physical intensity. 
Actually the subject has such a basis in experience, although a much 
smaller one that that, let us say, for determining the physical sizes of 
objects at different distances. Every time that he has experienced the 
difference in illumination when one electric bulb or candle has been 

1 Not yet published. 
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replaced by two or by three he has been given the experience necessary 
to build up a scale of physical intensities. ‘We may notice also, as a 
possible explanation of the conflict of Merkel’s and Neiglick’s results, 
that this experience has in general come fram successive and not from 
simultaneous illumination. 

The above explanation is based on the assumption that the logarith- 
mic relationship between sensation and stimulus intensity is at least 
approximately correct. This is generally accepted, but it may not be 
the case. Since performing these experiments I have come in contact 
with an important investigation by Dr Houstoun (14), in which he brings 
forward strong evidence that the true form of the law relating threshold 
with absolute stimulus value is that I/AI plotted against log I gives 


a normal curve. This would give by a transformation parallel to Fechner’s 
(log Z — log I’)? 
Sens. = k F e° 2e d(logI) as the law corresponding to 


Fechner’s law. This would give a curve for S plotted against I which 
‘would differ from the logarithmic curve although approximating to its 
form for part of its course. If Houstoun’s law proves to be correct, it 
will remain a question for future research whether it explains the > 
ascertained values for stimuli giving equal sense distances or whether 
there is still a residual tendency for the sensation to approximate more 
closely to simple proportionality with the stimulus than is demanded by 
the law. The tendency in Merkel’s results is so large that itis certain that, 
whether we accept Fechner’s or Houstoun’s law, a strong tendency re- 
mains for the sense difference to be proportional to the stimulus distance, 
which tendency may be explained by the principle of phenomenal 
regression. For the results obtained by other investigators using the 
method of simultaneous presentation, we cannot be certain whether or 
not they obey Houstoun’s law exactly without further investigation. 


VII. THEORETICAL ASPECTS OF THE PRINCIPLE OF PHENOMENAL 
- REGRESSION. 


Let us suppose that a subject is asked to report on the shape of an 
inclined plane figure whose shape is not previously known to him. He | 
might be answering any one of three questians: (1) as to the ‘real’ shape 
of the object observed, (2) as to the shape of its plane projection, (3) as 
to its apparent or ‘phenomenal’ shape. It is only in answering number 3 
that he is performing the simple operation of reporting immediate 
experience. To give anything approaching a correct answer to the other 
two questions, he must make allowance for the angle of inclination. In 
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other words, the more complex process of judgment enters in. Since, 
moreover, the data for making a correct judgment are inadequate in the 
important respect that the subject does not know the degree of departure 
of the phenomenal from the stimulus shape (and commonly supposes it 
to be zero) his judgments are not accurate. 

In fact, it is the answer to the third question that the average 
subject gives when asked how the object ‘looks’ from the point of view 
from which he is observing it. To make sure that he is answering this 
question, I have generally given him preliminary practice with an 
inclined ellipse before doing the experiment with the inclined circle, 
pointing out at the end of the preliminary experiments that I want to 
know neither what the shape of the object really is nor how he thinks 
it ought to look but simply the shape it does look to him. Even the most 
ignorant subject understands these instructions perfectly and it is only 
rarely and with exceptionally sophisticated subjects that one finds that 
they try to adopt special devices for judging the stimulus character of 
the object observed. 

The average subject supposes that he sees the stimulus character. 
After demonstration of the effects of phenomenal regression, he is still 
convinced that he ought to see the stimulus character and believes that 
the experiments have demonstrated that he has made a mistake. Often 
he thinks that if they were repeated he would not make the same mistake 
again. In fact, all that demonstration of the effect gives him is an esseritial 
piece of knowledge for making a reasonably correct guess at the stimulus 
character, but if he obeys instructions and reports his immediate 
experience instead of trying to guess the stimulus character, demon- 
stration of the effect does not appear to alter the phenomenon. 

I took, for example, two entirely naive subjects who had heard nothing 
of the nature of my experiments or of their results. They were tested in 
the shape experiment with a circle inclined at such an angle as to give 
a stimulus figure of axis-ratio 0-36, and in the size experiment with a 
standard circle of 39-7 cm. diameter at 230 cm. from the eyes with a 
variable of 29-7 cm. diameter. The nature of the effect was then demon- 
strated completely to them. They held out an ellipse of ratio 0:35 at 
right angles to the line of vision and saw that it approximately covered 
the inclined circle. They also measured the projected diameters of the 
circular discs in the size experiment at the position of phenomenal 
equality and found them unequal and were then shown the two circles 
at the position of stimulus equality, again confirming by measurement. 
They were then retested. The original results and the results of the re- 
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tests are shown in Table VI. Each measurement is the mean of a com- 
plete ascent and descent by the limiting method. It will be seen that the . 
demonstration has had no appreciable effect on the amount of pheno- 
menal regression. 


Table VI. Records of two subjects in experiments on phenomenal 
regression in shape and in size before and after explanation and 
demonstration of the effect. 


A. Shapes experiment. 
Ratio of major to minor axis 
a 





aes ee oe 
In ‘real’ In ‘stimulus’ 
shape shape In phenomenal shape 
So 
Before demon- After demon- 
Subject stration stration 
J. L 1:1 1:-36 1: -525 1: -525 
1 : -575 1: -55 
1:575 1: -575 
J. B. 1:1 1: -36 1: -625 1: -60 
1: -60 
1: -6125 


B. Size experiment. 
Ratio of diameter of large to that of small circle 


Stimulus (when distance of 
small circle is such that the 


Subject ‘Real’ Phenomenal phenomenal sizes are equal) 
Before demon- After demon. 

stration stration 

J. L. 1:84:1 1:1 72 1:-745 


J. B. 1%4:1 l:l 


pe peed pi pd fred p pel pd 
a A 


It is sometimes stated that the tendency to constancy of size can be 
destroyed by adopting an analytical attitude. I have entirely failed to 
confirm this statement. If the two discs m the size experiment are 
arranged at such distances that their plane projections are equal, and 
the subject is asked to confirm this by measurement, he still sees the 
‘really’ smaller as the phenomenally smaller, so long as’he looks at 
them with both eyes fully open and correctly focused. I have not 
found any subject who could make them appear equal by a hange of 
mental attitude. 
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Practice without information as to results, also, has no constant 
tendency to reduce phenomenal regression. Many subjects show a 
change in the amount of phenomenal regression in the first two or three 
experimente, but this is as often in the direction of increasing as of 
decreasing tendency to regression. This tendency to initial change makes it 
necessary to give each subject a few practice experiments until he 
shows an approximately constant effect. 

The popular view that the perceived phenomenon must (unless 
influenced by error) reproduce the characters of peripheral stimulation 
Tests on a naive summative psychology of perception. To this view, each 
different part of a complex stimulus produces its own sensation, and the 
perception is regarded as a complex whole built up as a sum of those 
parts. A more adequate psychological theory emphasizes rather the 
interaction of the elementary sensations and the essential newness of the 
resultant experience and speaks of the ‘integration’ of the constituent 
sensations into a perception. A more radical step is made in the same 
direction when the phenomenon resulting from complex stimulation is 
regarded as a new response not necessarily containing in itself either 
changed or unchanged the simpler phenomenal responses which would 
result from separate stimulation by the parts into which the complex 
stimulus can be divided. This view of perception, a characteristic doctrine 
of the Gestalt psychologists, is being increasingly held by many who 
would not regard themselves as members of that school. All such views 
of perception may be distinguished from summative or integrative 
theories by being called ‘response’ theories of perception. 

Let us suppose that the stimulus a produces the sensation (or the 
simple perception) A and that the stimulus b produces the sensation B. 
What will be the experience produced by the simultaneous action of a ` 
and b? To the summative theory the experience prdduced will be 
A+B. In this extreme form, this theory has probably never been 
consistently held although it is often assumed (particularly by physio- 
logists and physicists when their work leads them to deal with psycho- 
logical matters). To the integrative theory, the experience produced will 
be AB, a genuinely new experience not necessarily containing 4 and B 
as introspectively recognizable parts but nevertheless derived from them. 
To a response theory of perception, the stimulus a+ b is a different 
stimulus from either a or 6, and may well provoke a totally different 

‚perceptual response C which may be neither composed of A and B nor 
. derived from them. : 
The experimental results on phenomenal regression seem best ex- 
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plained on a response theory. On a summative or integrative theory 
they remain ‘illusions’ (i.e. atypical facts of perception which require 
exceptional explanations). On a response theory, the ellipse seen with 
binocular observation of an inclined circle is a fact of perception of the 
same order as the ellipse seen with monocular vision and elimination of 
distance cues. The former differs from the latter in the greater complexity 
of its stimulus; not at all in its character of shape as given in immediate 
experience. One is the shape of the plane projection of the object while 
the other is not; neither is the shape of the actual object. The fatter 
ellipse of binocular observation does not contain the-thinner perspective 
ellipse as part of it. 

The summative view which would regard the phenomenal ellipse as 
containing the perspective ellipse as part of itself is false to the facts. 
The integrative view which regards the phenomenal ellipse as produced 
from the perspective ellipse by a process of integration on the psycho- 
logical level is condemned by the principle of economy of hypothesis. 
The perspective ellipse'is a fact of peripheral physiological process; 
there is no ground for asserting any corresponding mental fact. Inte- 
gration may be admitted to take place at the physiological level. The 
most economical psychological hypothesis is to regard the phenomenon 
as the psychical correlate of the end result of the process of physiological 
integration. 

The facts of phenomenal regression show clearly the inadequacy of 
that view of our knowledge of the external warld which regards the prime 
data of experience as mere sense impressions or their combination in 
‘perspectives,’ from which the intuition of things and of their real char- 
acters is reached by a process of inference. The immediate data of 
experience (the phenomena) are not pure sense-impressions but are 
already tainted’ with the characters of reality! Köhler has shown that 
phenomenal regression takes place in hens and chimpanzees (4); Frank 
has demonstrated it in children of eleven months(s), While there is 
evidence that the influence of the real character increases somewhat in 
later years®, it seems improbable that there is any stage of human 
‘development at which the phenomenon is free from this influence of 
reality. 

The essential fact of phenomenal regression is that an important ` 

factor in the determination of perceptual response is the nature of the 

physical object so far as the conditions of perception are such that the . 
1 If we use the term ‘reality’ in the sense described earlier (p. 1, n.). ` 
2 (15) and some results (not yet published) af my own. 
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observing subject has any cues as to what are the characters of the 
physical object. Since our perceptual responses are primarily parts of 
the process of adapting our behaviour to outside objects, this effect of 
the physical nature of the object is not surprising. Physical objects and 
physical characters are of predominant importance for behaviour adapta- 
tions. Characters of stimulation without importance as indications of 
real character tend to be lost altogether to experience. We do not, for 
example, experience to a noticeable extent the great and rapid decrease 
of physiological process which takes place during the first few seconds 
of the action of a light of uniform intensity on the retina. 

More surprising than the dominant effect of the physical object j is 
the fact that this effect takes place by the way of compromise. Stimu- 
lation of a part of the retina in an elliptical patch of axis-ratio 0-7, to- 
gether with perceptual cues to the fact that the physical cause is a 
circular disc, produces (in the subject S.) neither the experience of seeing 
an ellipse of ratio 0-7 nor that of seeing a true circle, nor any tendency 
to oscillate between these two experiences. It produces instead a single 
phenomenal shape identical with that produced by an ellipse of axis- 
ratio 0-8 viewed normally. This is neither a correct indication of the 
shape of retinal stimulation nor of that of the real obje ect but is a com- 
promise between them. 


VIN. PHENOMENAL REGRESSION AND THE LAWS 
OF PERSPECTIVE. - 

- The child learning to draw in accordance with the laws of perspective 
is being taught to draw a projection of the object he is looking at on the 
plane of the picture. In order to discover what are the shapes, sizes, ete., ` 
he is required to draw, he is taught to use the devicg of holding his pencil , 
at arm’s length and, with one eye closed, to make measurements along 
it. The same result has been obtained by the use of such an optical device 
as the camera lucida. 

That the laws of perspective do correctly describe the ways in which 
shapes, sizes, relationships of lines, etc., must appear on such a plane 
projection cannot, of course, be denied, and it is obvious that the experi-, 
ments on phenomenal regression have no bearing on this question. Nor 
do they throw any doubt on the usefulness of the above devices for 
determining the characters of the plane projection. 

Teachers of perspective are, however, often not content to make these 
legitimate claims for the laws of perspective. They are inclined to say 
that the laws of perspective are the laws of the ways in which we ‘see,’ 
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and to suggest that the above-mentioned methods of measurement with 
ruler, ete., are devices for finding out how we ‘really’ see things. 

The psychological nature of the process of learning to draw in accor- 
dance with the laws of perspective is obscured and the difficulty of the 
process underestimated by this common supposition that the child is 
being “taught to draw things as he really sees them.” His drawing 
response is, on the contrary, being reconditioned to the stimulus object 
instead of to the phenomenal object. I have evidence that this re- 
conditioning alters to some extent the degree of phenomenal regression. 
It does not abolish it altogether. Experienced artists and teachers of 
perspective show the effects of phenomenal regression in my experiments. 

Some artists, moreover, have departed very far from perspective 
drawing. I have found that certain of the post-impressionist painters 
drew inclined objects in ratios which were about those of the phenomenal 
shapes as measured in the above experiments (12). It seems probable, 
therefore, that these were actually drawing the phenomenal and not the 
perspective figure. What is the justification (if any) for this? The prime 
object of representational drawing is, of course, neither to reproduce 
shapes and sizes as the artist sees them nor to reproduce them in accor- 
dance with the laws of perspective, but to draw them in such a way that 
the perception of the drawing produces the same perceptual response 
of shapes and sizes as would the perception of the physical objects. How 
this is to be attained depends an the degree to which the drawing pro- 
duces in the observer the impression of a third dimension. If the illusion 
of depth in the picture were perfect, the perspective shape or size would 
clearly be the one to be drawn, since the seen shape would undergo 

“phenomenal regression for the observer of the drawing and, if the artist 
drew the phenomenal figure, this regression would have taken place 
twice, making ‘the object distarted to the observer. At the opposite 
extreme to this, we have the picture which attempts only to be a two- 
dimensional pattern. This was the declared aim of some of the post- 
impressionist painters. Here clearly the representational aim would be 
best attained by the drawing of the phenomenal figure. This may explain 
why such painters as Matisse have drawn the phenomenal figure. Most 
drawing, however, lies between these two extremes, and the represen- 
tational aim should be best attained by a drawing which is intermediate 
between the stimulus figure and the phenomenal figure. Probably most 
artists who have not consciously aimed at accurate perspective but have 
painted as looked best to them, have struck some such compromise. 
‘Experiment shows that the extent of phenomenal regression differs 
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very greatly from one individual to another. It follows, therefore, that 
a drawing which would look right to one person might look very wrong 
to another. It is possible that those artists whose departures from per- 
spective seem to most observers to produce distortion of shape aresimply 
those with abnormally large indices of regression. It seems to be a 
common opinion that children drawing such an object as a top of a cup 
draw it as a true circle from whatever angle itis viewed. Actual measure- 
ments of the drawings on which such an opinion is based would probably 
show, however, that it is simply an ellipse of large axis-ratio. Beyrl’s 
results indicate that the amount of phenomenal regression for children 
is somewhat less than for adults (16); but my experiments show that most 
adults who drew the phenomenal shape would draw an ellipse of large 
axis-ratio. 

On the whole, there is probably sufficient ground for justifying the 
teaching of the strict laws of perspective to those learning to draw. A 
simple set of rules is better than a complicated one. Moreover, the un- 
corrected tendency is to draw the phenomenal figure which is at the 
opposite extreme of error (if the object is realistic representation), and 
the combined ‘effect of the uncorrected tendency and the learning of 
strict perspective rules may well result in a practically satisfactory 
compromise." 

The effect of a knowledge of the facts of phenomenal regression on 
the practice of drawing are as follows: (1) It enables us to understand 
the psychological basis of the departure from perspective of primitives, 
post-impressionists, and such artists as the Japanese and Persians. 
(2) It undermines the psychological argument for regarding perspective: 
drawing as the one right method of drawing, thus justifying the adoption 
of other conventions by those whose object is nôt naturalistic repre: 
sentation but design. (3) It shows that the real difficulty in learning to 
draw in perspective is greater than is supposed by those who think that 
the laws of perspective are the laws of how we see things. 


TX, Summary. 


_ Phenomenal regression is found to depend not on memory of the 
‘real’ character of the object observed but on the actual reception of 
cues to that character. After-sensations are found not to be influenced 
. by phenomenal regression at the time of fixation but to depend only 
on the stimulus characters of the objects observed. The tendency of 
phenomenal regression is shown to be to reduce apparent simultaneous 
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induction effects. Observations on the perceived upright suggest a more 
general principle of phenomenal compromise of which the ‘size-weight’ 
illusion may be an example. Experimental divergences from the differ- 
ence law in experiments on equal-appearing intervals may also be 
explained by phenomenal regression. The facts of phenomenal regression 
appear to favour a ‘response’ hypothesis of perception. The theory of 
the teaching of drawing must be:modified by recognition of the fact that 
the laws of perspective are laws describing the methods of plane projection 
and not laws of the way in which we see things. 


REFERENCES. 


(1) Tuovnzss, R. H. (1931). “Phenomenal serene to the ‘real’ object. L” 
Brit. J. of Psychol. xx1, 339. 
(2) Hasma, E. (1925). “Grundzuge der Lehre vom Lichteinn.” Handbuch der 
Gesamten Augenheilkunde, Band m, Kap. xii: Berlin. 
(3) Katz, D. (1906). “Versuche uber den Einfluss der ‘Gedachtnisfarben’ auf die 
Wahrnehmung des Gesichtsinnes.” Zentralbl, f. Physiol. xx. 
(4) Konuzr, W. (1915). “Aus der Anthropoidenstation auf Teneriffa. II. Optische 
Untersuchungen am Schimpansen und am Haushuhn.” Abhn. d. Preuss. Akad. 
d. Wiss. Phys.-Math. KL no. 3. 
(5) —— (1930). Gestalt Psychology. London (Eng. trans.). 
* (6) TENNANT, J. (1929). “The psychological factor in an contrast.” Brit, J. 
of Psychol. xx, 30. 
(7) Fuous, W. (1923). “Experimentelle Untersuchungen über die Änderung von 
Farben unter dem Einfluss von Gestalten (Angleichungzerscheinungen).” Zeis. 
J. Psych. Xon, 249. 
(8) Srovr, Q. F. (1927). Groundwork of Psychology. Rev. edn. pp. 81-83. 
(9) Trronanue, E. B. (1905). Haperimental Psychology, 1, part 2, pp. 211-226. 
(10) Wonpt, W. (1902). Grundzüge der physiologischen Psychologie. Rev. edn. 
* pp 504 fi. 
(11) ADB, E. D. and ZOTTERMAN, Y. (1926). “The impulses produced by sensory 
nerve endings. IIL” J. of Physiol. LXI, 472. 
(12) Muexat, J. (1888). “Die Abhangigkeit zwischen 'Reiz und Empfindung.” 
Philosophische Studien, tv, p. 567. 
(18) Nmarox, H. (1888). “Zur Psychophysik des Lichtsinns.” Phil. Stud. rv, 
63 (Tab. v). 
(14) Hovusroun, R. A. (1929). “On Weber’s law and visual acuity.” Philosophical 
Magazine, vi, 526. 
(15) Fsang, H. (1926). “Untersuchung über Sehgrassenkonstanz bei Kindern.” 
Psych. Forsch. vu, 137. 
(16) Beyer, F. (1926). “Über die Grissenauffassung bei Kindern.” Zeits. f. Psych. 
o, 344. 


(Manuscript received 9 April, 1931.) 


THE PROBLEM OF INTERFERENCE? 


By H. E. 0. JAMES. 
(From the Manchester University Psychological Laboratory.) 


The general meaning of ‘interference (pp. 31-32). i 

Two groups of ‘interference’ (pp. 32-33). 

‘Interference’ and ‘external inhibition’ (pp. 33-36). 

The evocation of new responses: ‘internal inhibition’ (pp. 36-38). 
Functions of ‘situational similarity’ (pp. 38-40). 

Influence of instructions (pp. 40-42). 

. Summary (p. 42). 


Aa<3He 


I. THS GENERAL MEANING OF ‘INTERFERENCE’. 


Tum notion of interference is used frequently for explanatory purposes, 
especially in regard to certain phenomena of learning. In view of this it 
seems desirable to examine the process of interference and to see whether 
the theory of the subject is capable of greater precision and further 
development. In the upshot it has seemed desirable to link up the some- 
what scattered work on interference with the systematic work of Pavlov 
and his co-workers on inhibition. 

The term interference can be applied to a considerable field of pheno- 
mena. It manifests itself as a loss of efficiency, generally, it is true, only 
temporary. In cases of distraction, for instance, sugh an activity as the 
solving of arithmetical problems may be temporarily impaired in effi- 
ciency by the noise of a klaxon horn. Efficiency may likewise be dimi- 
nished by a persistent mood or worry or by some obtrusive bodily 
condition such as toothache. Again, practising the cancellation of ‘d’s’ 
in prose material may have’a detrimental effect upon subsequent can- 
cellation of ‘t’s’ in similar material. Or the learning of certain material 
may impede the learning and subsequent recall of other material (genera- 
tive and reproductive inhibition), Further, the interpolation of certain ` 
kinds of activity may have a detrimental effect upon recall (retro-active 
inhibition). i i 

1 This paper was read in substance before Seotion J of the British Association at 
Bristol, 1930. 
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. Certain reservations have to be made in regard to the explanations 
of interference proposed in this paper. First, only the simpler cases of 
interference have been worked out in detail. In the bulk of the non- 
experimental cases of interference and in many of the experimental cases 
matters are more complex than in the simple cases here discussed. 
This should be borne in mind when considering the more complex cases 
of interference, for although it is believed that the explanation here 
proposed is adequate to deal with them, yet its concrete application is 
by no means always obvious, and in some cases could probably be 

` worked out only by experimental means. Secondly, it is not necessary, 
so far as this paper is concerned, to make any assumptions as to the 
underlying conditions of the evocation of a given response by a given 
situation, $.e. to take up any definite position in regard to the nature of 
association. Thirdly, when situations 4 and A’ are referred to, it is not 
necessary to decide whether the kinship between A and A’ is based on 
partial identity of contents or on similarity. For convenience the term 
similarity, or an equivalent, is generally used, but this is without pre- 
judice to the unsolved problem of the nature of similarity. Finally, the 
linking up of Pavlov’s external and internal inhibitions with inter- 
ference no more implies any special theoretical views as to the physio- 
logical basis of inhibition than such terms as retro-active and repro- 
ductive inhibition have been considered to imply them. It is possible 
to accept and to use the highly important phenomena that Pavlov and 
his school have discovered and described, and even to use their ter- 
minology in referring to the phenomena, without assenting to their 
interpretations of those phenomena. 


II. Two GROUPS OF ‘INTERFERENOE.’ 

Cases of interference fall into two groups. In the one group it is 
assumed that a response B can be elicited by situation 4. The situation 
is now varied, but the same response B is still required. Any delay, 
failure or impairment of the response B due to variation of the situation 
is to be ascribed to interference. In the other group of cases it is again 
assumed that the occurrence of situation A elicits response B. But when ` 
situation A is varied from A to A’, a different response C is to be elicited 
or established. Any failure, delay. or difficulty in getting C elicited by 
or established to situation A’ is again to be ascribed to interference where 
the difficulty is due to the tendency of the situation A’ to elicit response 
B instead of response C. In both groups of cases 4’ may vary all the way 
from complete identity or similarity with situation A to complete non- 
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identity or zero similarity. But whilst in the first group of interference 

' cases interference will vary inversely in magnitude with the degree of 
similarity between situations A and A’ in so far as similarity is involved, 
in the second group of cases interference will vary directly with the degree 
of similarity between situations A and A’. 


IL. ‘INTERFERENOR’ AND ‘EXTERNAL INHIBITION.’ 


The first class of interference cases can be elucidated in the light of 
Pavlov’s findings. He showed that ‘extra stimuli,’ 4.e. modifications of 
the eliciting situation A, exercise an inhibitory effect upon a response B 
that is being established to the situation A, when the changed situation 
evokes a response other than the one required. Thus a positive alimentary 
response to a flash of light may be inhibited by an investigatory response 
if the evoking situation is modified by the-presentation of an obtrusive ` 
sound or smell. And this inhibition will not generally disappear im- 
mediately upon the disappearance of the sound or smell but will persist 
for some time as an inhibitory after-effect. The inhibition exercised by 
the usurping response upon the required response has been termed by 
Pavlov an external inhibition}, ` 

Pavlov further found that in the majority of cases an external 
inhibition is of a temporary nature even though the ‘extra stimulus’ 
persists or recurs. “If they (the extra stimuli) act upon the animal re- 
peatedly and are not reinforced with any unconditioned or conditioned 
stimulus, sooner or later they become lost upon the organism and lose 
all their inhibitory properties?.” 

These findings may be applied to such experiments as those by Ford. 
He found that distractions, such as the noise of a klaxon horn, or of a 
gramophone, at first increased the performance time for arithmetical 
problems, but that this detrimental elegi rapidly waned, particularly 
with monotonous distractions’, . 

The analogy between such cases and tho reported by Pavlov is 
strong. The initial and temporary impairment of efficiency may be 

1 Pavlov, L P., Conditioned Reflexes (Oxford, 1927), pp. 44-47 and p. 112. 

2 Pavlov, op. cit. p. 46. Pavlov does not appear to have described in detail the nature 
of this neutralization process. It may. perhaps be considered as due partly to the establish- 
ment of an internal inhibition of the unreinforced interfering response and partly to the 
generalization of the reinforced response, If this be so, one may see in it a partial explana- 
tion of the process of settling down or adjusting to environmental conditions that takes 
place when even a familiar situation is reinstated. It is significant that Ford found that 
efficiency declined temporarily on cessation of the distraction. 

3 Ford, A., Amer. J. Psychol. xxx (1929), p. 1 fÈ 

` J. of Paych. xxu. 1 i 3 
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ascribed to external inhibition; the disappearance of this to the neutra- 
lization process. Ford himself speaks of a negative adaptation to the 
distraction. As a result the required response is elicited at normal 
` efficiency, even when the situation is varied by the introduction of a 
klaxon horn or gramophone noise. There is thus an extension of the range 
of situations that elicit the required response without external inhibition. 

A similar interpretation suggests itself for certain experiments by 
Shepard and Fogelsonger. In ane experiment they trained subjects to 
respond in @ certain way when either of two signals was given. When, 
however, the two signals were given together, there was not an accelera- 
tion of the response, but, on the contrary, delay and hesitation. The 
subjects reported that the required response was given only when one 
of the two signals was ignored, i.e. when the new situation had been 
reduced to one of the two original situations. Generally Shepard and 
Fogelsonger found that the addition of a single foreign element to a 
situation Increased the response times, although the subjects had been 
forewarned and instructed to make the usual response. It may be 
supposed that initially the modification of the situation elicited a re- 
sponse other than the one required, the latter being subjected to an. 
external inhibition, Among such interfering responses that of surprise 
may be mentioned}. 

‘Extra stimuli’ or modifications of the experimental situation differ 
greatly from one another in regard to the profundity and range of the 
inhibition exercised, in regard to the duration of the after effect, and in 
regard to their resistance to neutralization. Pavlov found cases of ‘extra 
stimuli’ which were neutralized either with extreme difficulty or not at 
all. Such cases do not appear to be rare. “An example may be found in 
the reaction to acid. If the dog is given food, even some considerable 
time before thfe conditioned stimulus to the acid is applied, this reflex 
cannot be obtained. What happens is that the alimentary centres inhibit 
the reaction to acid for a considerable time after they themselves are set 
into activity, and this happens always, no matter how often the experi- 
ment may be repeated....Another example may be chosen in the season 
when the females are in heat. If the males have been housed near the 
females before the experiment, it is found that all their conditioned 
reflexes are inhibited in greater or less degree®.” The marked and per- 
sistent external inhibitions exercised in these cases are clearly closely 
akin to the interference exerted by bodily states such as toothache and 


1 Shepard, J. F. and Fogelsonger, H. M., Psychol. Rev. xx (1913), p. 290 ff. 
2 Pavlov, op. cit. pp. 46-47. ; 
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indigestion, by emotional states such as moods and excitement, and by 
stimuli such as tickle and itch. One interesting case is that in which 
certain social situations induce attitudes of self-consciousness. It is 
common knowledge that in such cases even the practised responses of 
speech and walking may be impaired. In these cases, however, neutra- 
lization is usually possible. 

Investigations of interference apart from those carried out by Pavlov 
and his school have on the whole confined themselves to recording the 
variations of efficiency that accompany the variations of the situation. 
The interfering response is, however, clearly of considerable interest 
and importance. In very many of the recorded cases of interference 
it is possible to show that the interfering and interfered-with responses 
are competing for some or all of the same muscle groups. The com- 
petition or rivalry may actually take place on the situational side, the 
response being determined by the particular situational configuration 
set up. On the other hand, there is some reason to believe that the details 
of the interference set up, its depth and. persistence, are governed to 
some extent by the relations between the responses involved. 

In this connection there is the interesting case in which the situation 
or part-situation to which a certain response is to be conditioned, is itself 
the ‘unconditioned stimulus’ for an unconditioned response. “If we 
make a tactile stimulation of the skin the stimulus to a conditioned 
reflex, it frequently happens that we are bothered with an interference 
from the unconditioned reflex response to the cutaneous stimulus itself, 
in the form of the scratch reflex or some form of quivering reflex. This 
may in rare cases be so troublesome that the conditioned reflex never 
reaches a stable value. Exactly the same thing happens sometimes 
with musical tones of exceedingly high pitch, it being in some dogs 
impossible to overcome the difficulty of the resulting sharp motor 
response!,” Pavlov speaks of having “observed on many occasions the 
simultaneous existence of several different reflexes, leading of course to 
an interaction between them which resulted either in the predominance 
of one or another reflex or in their mutual neutralization*.” 

This type of case raises the question of the fate of the response to a 
given situation, whether conditioned or unconditioned, if another re- 
Sponse is conditioned to that situation. To a certain extent the problem 
is discussed in connection with the second kind of interference. Both the ` 
evidence there adduced as well as that just given suggest strongly that 

_ 1 Pavlov, op. cit. p. 66. 
2 Ibid. pp. 65-6. , 
3-2 
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the situation-response tendency is not destroyed, but that a differentia- 
tion takes place of a somewhat labile character so that, owing either to 
special temporary conditions, or to the relations existing between the 
responses, interference may still arise. In view of the tendency to explain 
forgetting as an effect of interference, at least to some extent, it would 
seem that a qualitative study of the responses involved and incident 
in recall or reinstatement would be a valuable addition to the more 
usual type of investigation, that. confining itself to a quantitative study 
of loss of recall efficiency. 


IV. THE EVOCATION OF NEW RESPONSES: “INTERNAL INHIBITION.’ 


Whilst in the first group of interference cases, uniformity of response 
is aimed at in spite of variation of situation, in the second group there is 
to be both change of situation and change of response. There is to be not 
a varying situation calling out the old response B, however wide the 
variation, but a new situation 4’ calling out a new response C, however 
closely (within the limits of discriminability) the new situation A’ 
approximates to the old situation A. The decisive factor in regard to 
the direction and elimination of the interference is the incidence of the 
reinforcement?. In the first group the response B is always reinforced 
and no other response reinforced, in the second group B is reinforced 


1 

1 Cf. chap. xv (by W. S. Hunter) in The Foundations of Experimental Psychology, 
ed. C. Murchison (1928) on the one hand, and Freud's Introductory Lectures to Peycho- 
analysis on the other. 

2 It should perhaps be pointed ont that Pavlov uses the term ‘reinforcement’ in order 
to refer to the giving of the unconditioned stimulus and to the consequent evocation of 
the unconditioned response, subsequent to the initiation of the conditioned stimulus. 
The type of case of learning with which Pavlov deals, is not perhaps the most representative. 
It is not generally possiBle in cases oflearning to point out any unconditioned stimulus 
or response. Nor “does the identity of the conditioned with the unconditioned response 
seem generally applicable, even with the aid of second order conditioned responses, 
Incidentally it may be noticed that this second feature of Pavlov’s cases obviates one of 
the problems of learning, that of the occurrence of a particular response to the experi- 
mental situation. His experiments start at this point, although they throw much reflected 
light on what happens before this point is reached. In view of this it seems desirable 
to use the term ‘reinforcement’ to imply that in certain oases the tendency to respond in 
a certain way to a given situation is strengthened (reinforced) whilst in others it is not, 
that whether or not this reinforcement occurs seems to depend upon what happens after 
the response is initiated and that, in many concrete situations, it is possible to provide 
the conditions for this reinforcement ar non-reinforcement, however difficult it may be to | 
state the process of reinforcement in precise theoretical terms. Reinforcement then refers 
to the fact but does not contain an explanation of the fact. Any adequate explanation 
must of course cover the Pavlov case (which at first sight appears to need no explanation), 
as well as the more complex cases. 
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only when it occurs in response to situation A, response O being rein- 
forced in regard to situation A’. 

The response B has been established to the situation A. Then the 
situation A’ is-presented and it is understood that the response C to that 
situation A’ will be reinforced, whilst the response B to that situation 
will be unreinforced. At first in a number of cases there will be a phase 
in which owing to the difference between situations A and A’ the re- 
sponse B will be inhibited. This is to be explained as due to the external 
inhibition exerted upon B by the investigatory or other response elicited 
by the variation of the situation}, 

This phase, which does not always occur, is succeeded or forestalled 
by one in which the situation A’ evokes the response B. This is the phase 
of generalization*. In this phase the new response C will be subject to 
' the external inhibition exerted, by the response B. As, however, the 
response B to situation A’ is never reinforced, an internal inhibition will 
gradually be set up in virtue of which situation A’ tends to inhibit B. 
By means of this internal inhibition it eventually comes to pass that 
response C is freed from the ae inhibition and can be elicited by 
the situation 4’. 

The phase of generalization is the phase in which interference is 
normally met with. It accounts successfully for generative and repro- 
ductive inhibition. Retro-active inhibition is similarly accounted for 
by the generalization of 4’ when an attempt is once more made to elicit 
response B by presentation of situation A. Response C tends to be given 
to A and exerts an external inhibition upon response B3. 

As the interference due to generalization is permanently removed by 
means of an internal inhibition and as with practice a specific internal 
inhibition can be set up more and more rapidly afd is more restricted 
in its spread and after effect, it is to be expected that this second kind 
of interference will generally be a phenomenon of the early stages of 
learning. It is, however, to be noted that, even after the differentiation 

1 Pavlov, op. cit. pp. 72-78 and pp. 118-119. 

2 Ibid. p. 113 and pp. 118-119, 

* Whilst the interference included under the heading of associative inhibition would 
seem to be adequately accounted for by the external inhibition that is due to generalization, 
there is the further possibility that this interference is supplemented by the internal 
inhibition which abates the external inhibition that is due to generalization. As, however, 
the data does not yet require any such supplementary hypothesis and as Pavlov has not 
yet dealt with the case where situation A elicits response B and situation A’ elicits re- 
sponse O but has expressly reserved this case (op. cit. p. 220), confining himself to the case 


where A elicits and A’ inhibits B, it will perhaps be advisable to postpone consideration 
of this possibility until more data is available. 


38 The Problem of Interference : 


has become stable and the initial interference has abated, the inter- 
ference of generalization can be restored. by the action of ‘extra stimuli’ 
in temporarily weakening (disinhibiting) the internal inhibition which 
has made possible the differentiation’. Although usually temporary, the 
interference in such cases of disinhibition is often acute. The reversion 
to earlier habits of speech and conduct that occur in states of excitement 
can possibly be accounted for in this way. 


Y. FUNCTIONS OF ‘SITUATIONAL SIMILARITY.’ 


The difficulty of setting up different responses to situations A and A’ 
clearly seems to be a function of the degree of similarity between A 
and A’. The greater the similarity between the situations the greater the 
difficulty. This is well illustrated by a case in which a positive alimentary 
response wag conditioned to a luminous circle. Then the animal was made 
to differentiate from the circle a number of ellipses of equal surface and 
luminosity. This was done successfully first for a ratio of the semi-axes of 
2:1, then for ratios approximating more and more to unity till a ratio 
of 9 : 8 was reached. “The ellipse with ratio of the semi-axes 9 : 8 proved 
to be the limit at which differentiation just failed. Some indication of 
differentiation appeared at first, but on repetition it gradually disappeared, 
and with it disappeared also all the previously established coarser 
differentiations®.” On starting again at 2:1 and working up once more, 
the same result recurred. In view of the fact that the differential re- 
sponse to 9 : 8 occurred at first (due of course to an external inhibition), 
it would appear that in some cases at least the ability permanently to 
set up different responses to A and A’ (a differentiation based on internal 
inhibition) falls shos of the limits of temporary discriminability. 

Pavlov poifits out that success in setting up different responses to 
A and A’ depends upon the method employed. “It has been shown that 
the development of a differentiation of two very closely allied stimuli may 
be attempted directly, or, on the other hand, the same differentiation 
may be effected in stages, leading up through the differentiation of more 
remote stimuli... .If we begin with the first method we generally find 
that the differentiation does not become established even after a con- 
siderable number of contrasts of the two very closely allied stimuli; but 
if we proceed to establish a differentiation of a remoter stimulus, working 
up gradually ‘through finer differentiations until the very closely allied 
stimulus is again reached, it is found that this differentiation is now 


1 Pavlov, op. cit. pp. 115-127. 3 Ibid. p. 133, 


l 


e, . H. E. O. JAMES . 89 


very rapidly reached?.” In the bulk of the experiments on interference 
the less effective (from the point of view of learning) of these two methods 
has been approximated to. This has no doubt contributed to increase the 
amount of interference found, but the fact that the differentiations 
required have on the whole been very coarse, has made it possible to 
obtain an adequate differentiation by this method. It is important to 
notice that even coarse differentiations are established only comparatively 
slowly*, indicating the considerable range of generalization and con- 
sequently of interference, and indicating that the hypothesis is adequate 
to explain those cases of interference in which the differentiation required 
is by no means near the limits of discriminability. 

There is one type of case in which the generalization that the amount 
of interference increases with the degree of situational similarity, seems 
at first to be unsatisfactory. An experiment by Friedman reported by 
Pavlov will serve as example: “One and the same agent (e.g. a tone of 
2600 D.v.) served at first as a conditioned alimentary stimulus, later it 
was transformed into a conditioned stimulus for acid....The following 
is the general sequence of events: The conditioned stimulus, on transition 
from one unconditioned reflex to another, very quickly, even within a 
single experimental day, loses its secretory effect and gives a series of 
zeros for a comparatively long time; only after considerable practice 
with the new unconditioned stimulus does it gradually reassume ex- 
citatory properties, and these now belong to a conditioned reflex based 
on the new unconditioned one....After a considerable practice of the 
conditioned reflexes to acid the conditioned stimuli were once more 
transformed back again into alimentary ones; the transformation oc- 
curred rapidly and only a few reinforcements were needed.” 

At first sight it might appear that two mutually exclusive responses 
B and O have been conditioned to one and the same sittfation, that here 
the situations A and A’ are identical. It is, however, more reasonable 
to argue that the preceding sequence of events, in particular the rein-- 
forcement of the one response and the non-reinforcement of the other, 
-must be considered as affecting the situations so as to constitute a real 
difference between them. A and A’ differ not in regard to the tone of 
2600 D.v. but in regard to which of the two responses has been reinforced 
and which not reinforced. The internal inhibitions thus set up are just 

_a8 much due to situational differences as those which in human subjects, 
can be effected by means of the instructions given. That the situational 
differences involved are fairly coarse, is clear from the relative ease with 


1 Pavlov, op. cit. pp. 121-122. 2 Ibid. p. 122, 2 Tbid. pp. 227-228, 
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which the transition can be made from the one response to the other. 
It is important to observe that the transition does not involve a per- 
manent destruction of a situation-response tendency. 


VI. INFLUENCE OF INSTRUCTIONS. 


The cases in which in human subjects a transition from one response 
to another is effected by nieans of instruction or resolution, is particularly 
interesting. It has already been pointed out that the phase of genera- 
lization is sometimes preceded by a phase in which the external inhibition 
exerted by the modification of the situation upon the conditioned re- 


. sponse produces a temporary differentiation. It would seem that this 


phase is prolonged in human subjects by the attitude set up by the 
instructions or resolution. This attitude expresses itself partly in an 
emphasis upon certain features of the experimental situation and partly 
as an external inhibition upon the conditioned response. This enables a 
different response to be made to the external situation. If, however, 
this attitude is inhibited in any way, e.g. by distraction, excitement and 
the like, the customary response interferes. Speeding the subject up 
tends to bring the interference into the open as Bergström! showed long 
ago. With human subjects these two phases tend to alternate with one 
another over a more or less considerable period of learning time, with 
perhaps a tendency for the maximum interference to occur later than at 
the outset. The progression from a temporary differentiation based on 
external inhibition to a stable differentiation based on internal inhibition 
is complicated by the process of simplification of a situation (a sort of 
abstraction or analysis) that normally accompanies the stabilization of 
a situation-response tendency ?. 

In the psychological literature there has accumulated a certain body 
of evidence indicating that interference of the second kind is a function 
of situational similarity. The perseveration theory, the older and alter- 


1 Bergström, J. A., Amer. J. Psychol. v (1893), p. 356 f., vı (1893-1804), p. 433 ff., 
and p. 267 ff. . 

2 “When conditioned reflexes are being established in dogs for the first time, it is found 
that the whole experimental environment, beginning with the introduction of the animal 
into the experimental room, acquires at firat conditioned properties. This initial reflex 
could be called, therefore, a conditioned reflex to the environment. But later on, when the 
special reflex to a single definite and constant stimulus has appeared, all the other elements 
of the environment graduaily lose their special conditioned significance, most probably 
on account of & gradual development of internal inhibition.” Pavlov, op. cit. p. 115. This 
quotation shows one aspect of what is happening. The whole process badly needs experi- 
mental elucidation. 
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native explanation of interference of this second kind, involved originally 
no inherent relation between interference and similarity. It could per- 
haps be reconstructed to cover this relation, but there would still be the 
difficulty of explaining the findings of Robinson and Whitely. They have 
both shown that loss of efficiency is not maximal when the interfering 
activity immediately succeeds the activity that on resumption will show 
a loss of efficiency. Moreover, positive evidence of the importance of 
situational similarity has been given in experiments of the kind illustrated 
in the following two examples: If a subject has been trained in sorting 
cards into labelled boxes arranged in a certain order, he will show greater 
interference when asked to sort the cards with a new arrangement of 
the boxes than when asked to sort with new cards and labels as well. 
Similarly a subject trained in the cancellation of 6’s in pages of figures 
will show greater interference if asked to cancel 2’s in pages of figures 
than if asked to cancel d’s in pages. of letters. The interference will be 
greater if the page of figures on which the subject is practised in the can- 
cellation of 6’s is the same as that on which he is subsequently asked to 
cancel 2’s, than if a different page of figures is used’. 

Further evidence has been given by Robinson, Skaggs and Whitely?. 
It will be sufficient to describe one of Robinson’s experiments by way of 
illustration. If in the interval between the memorization and recall of a 
series of eight 4-place numbers, different activities are interpolated, it 
is found that such interpolated activities as memorizing a series of twenty 
consonants arranged in a vertical column, memorizing a passage of 
Scott’s Rokeby, multiplying 4-place by 4-place numbers, and reading 
short stories, gave substantially the same recall scores, whilst the inter- 
polation of the memorization of another series of 4-place numbers gave 
an appreciably smaller recall score. 

These findings, pointing as they do to an increase of interference 
with increase of situational similarity, have been thought by Skaggs? 
and Robinson‘ to raise a difficulty. Each fresh repetition of, say, a series 
of 4-place numbers can be regarded, they argue, as an activity inter- 
polated between the first repetition and recall. Here the situational 
similarity is greatest, yet not.a decrease but an increase in the recall 
score results from fresh repetitions of the original series. In order to 


1 Newkirk, B. H. and Gundlach, R. H., J. Educ. Psychol. xx (1929), p. 201 ff. 
2 Robinson, E. S., Psychol. Mon, xxvm (1920), No. 125. Skaggs, E. B., Psychol. Hon. 
xxxv (1925), No. 161. Whitely, P., J. Exp. Psychol. x (1927), p. 489 f. 


3 Skaggs, E. B., op. cit. 
t Robinson, E. S., Amer. J. Psychol. Xxxx (1927), p. 297 ££. 
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escape the dilemma they have assumed that as the similarity of the ` 
interpolated activity decreases from identity to complete dissimilarity, 
there will be first a fall in the recall score and then a rise, although never 
to the original height. 

In the light of the distinction drawn between the two kinds of inter- 
ference described in this paper this dilemma would seem to be unreal and 
the hypothesis eliminating it unnecessary. The dilemma disappears if 
one considers that in the case of the repetition of the same series with a 
view to learning it, any interference that arises will be due not to simi- 
larity but to lack of similarity in the experimental situations, such as 
might be caused by variation of the experimental conditions. Here the 
interference is of the first kind. It is only in regard to the second kind of 
interference that increase in situational similarity will give rise to an 
increase in interference. It is clear that the effect of situational similarity 
differs according as the response is to be modified or to be maintained 
unchanged. . 


VII. Summary. 


1. It is argued that interference phenomena can be explained in 
terms of the external inhibition described by Pavlov. The possibility 
that internal inhibition may also cause interfererice is left open for the 
present owing to lack of evidence. 

2. In the light of this hypothesis there appear to be two kinds of 
interference. : 

(a) That due to the variation of the response where a given re- 
sponse is to be maintained in spite of variation of the situation. This 
kind of interference usually diminishes owing to a neutralization process 
that is probably based on internal inhibition. 

(b) That due to ‘generalization or maintenance of the response 
where it is required to vary the response. Here the interference is severest 
where the situations to which different responses are to be established, 
are most alike. The elimination of this kind of interference is based on 
the setting up of internal inhibitions. 

3. The responses themselves and their inter-relationships are im- 
portant factors in the interference and deserve detailed observation. 


(Manuscript received 9 March, 1931.) 
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I. AIMS oF INVESTIGATION}, ° 


Tax objects of these experiments were: (a) to examine some aspects of 
the relationship: between voice and the expression of personality, the 
reactions of different individuals to unseen drama, and the function of 
imagery (of any kind) in the appreciation of unseen drama; (b) to in- 
vestigate auditory imagery, evoked under conditions as natural, and 
by a situation as concrete, erignon-provelang and ‘unschematic’ as 


possible’. 

1 The substance of this paper was read to the British Psychological Sosiety on Ootober 
25th, 1930. 

3 Bartlett, F. O., Poiana Arain A N A IAN Beciton) 
South Africa, 1929. Pear, T. E, Setho relgvanos of vienal imagery to tlie process Sf hink 
ing.” This Journal, 1927, xxvo, 1-14. 
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II. ‘RADIO DRAMA’ AS A SPECIAL OASE OF THE GENERAL PROBLEM. 


There have been much controversy and differences of opinion, about 
the interest, the present and the future of radio dramat. It seemed to 
us that the causes for this might lie deeper than ordinary differences of 
taste. One might be peculiarities of the listener’s predominant imagery. 
In these experiments an attempt was made to investigate this. 

As the plays used were transmitted through a gramophone it would 
not be fair to call them radio drama, so they will be referred to as ‘unseen 
drama.’ The material of both records, however, has been broadcast as 
radio drama by the British Broadcasting Corporation. 

Most previous investigations of imagery have been so far removed 
from ordinary imaging under non-experimental conditions as to tell us 
little about the function of imagery in the everyday life of the non- 
philosophical person. Moreover, interest in the réle of imagery in abstract 
thinking has pushed into the background other problems; e.g. the relation 
of imagery to aesthetic appreciation, even to perception. By making the 
experimental conditions as near as possible to certain everyday expe- 
riences (listening to the gramophone, the telephone and the wireless are 
now everyday experiences of millions of people) it was hoped that the 
resulting imagery might approximate to that used in ordinary conditions. 


Il. THE LISTENERS AND THE EXPERIMENTAL CONDITIONS. 


Two sets of investigations were conducted with different gramophone 
records. Record A (“ Broadcast” record Number X. 6 A, “Making the 
Christmas Pudding”) was by Mabel Constanduros and Michael Hogan of 
‘wireless’ fame, dealing with the misadventures of a Cockney family. 
Record B, “The Safe; a Thriller” (His Master’s Voice, Number C 1738) 
is by Angela Baddéley and company. The first side only of this record 

was used. Its material is as follows: A woman is working in an office 
' after business hours; her lover, a married man, enters surreptitiously ; 
there is a quarrel; he shuts her in the safe and leaves her to suffocate. 

Record 4 was heard by four groups of subjects: 

(a) Six graduate members of the psychological laboratory. 

(b) Nineteen students of a first year university class in psychology. 

(c) Two groups (28 members) of Workers’ Educational Association 
classes in psychology. 

1 B.B.C. Year Book, 1931, London, pp. 184-201. Pear, T. H., Voice and Personality 
London, 1931, pp. 61, 89f, 95f, 105£ “Radio-Drama: Seeing with the Mind’s Eye,” 


Radio Times, xxx1, No. 392, April 3rd, 1931; “Sincerity at the Microphone,” The Listener, 
v, No. 128, June 3rd, 1931, p. 938. 


. MADELINE KERR AND T. H. PEAR 45 


(d) Twenty-three university students who had never attended 
lectures in psychology. ' 
Record B was heard by: 


(e) One group of 112 graduate students taking a post-graduate course 
in education. The majority had also taken a short coursein speech training. 

The rooms in which the subjects were seated were made as dark as 
possible. The laboratory dark room (completely dark) was used for 
groups (a), (6)-and (d). After the record had been played, half a minute 
was allowed for introspection in silence. Then the subjects were requested 
to answer a questionnaire, copies of which had been given out beforehand, 
but at which the subjects had not looked. 

The apparatus used for groups (a), (b), (d) and (e) was a large Columbia 
gramophone, with a B.T.H. electrical pick-up and a Marconi moving 
coil loud speaker, fitted with a baffle board 4 ft. square. Three. valves 
and 130 volts H.r. were required for clear reproduction; 4 volts L.T. were 
used for the speaker. For group (c) a portable Columbia gramophone 
and a large table gramophone were used. - 

The subjects were asked to listen to whatever sounds were made in 
the darkness without any tendency towards ‘artistic’ or technical 
criticism. Assurance was given that there was no quantitative interest 
in the experiment, i.e. nò marks were to be awarded for the number of 
items recollected. During the half minute in darkness after the record 
they were simply to let the memories have their way with them. 


IV. A SAMPLE QUESTIONNAIRE. 
The following is the questionnaire for record B. 


Name.’ 
Sex. A 
Age. £ 
Degree course taken, 
Have you had any speech training? 
Have you had any musical training? 
(a) Instrumental, specify the instrument. 
(6) Singing. 


Question 1. 
Can you call up an auditory image of: 
(a) The woman saying “Let me out!” 
(b) The woman saying “To-morrow’s Sunday; I never thought of that.” 
(c) Alfred saying “Don’t, May.” 
‘(d) Alfred saying “Don’t know; he didn’t see me.” 
1 Alfred never said this, and the woman’s name was not mentioned, but it was eens 
that this suggestive question might prove useful. 
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Give each voice a number indicating degree of clearness as on the following key: 
1. Perfectly clear and vivid as the actual experience. 

Very clear and comparable m vividness to the actual experience, 
Moderately clear and vivid. 

. Not clear or vivid but recognizable. 

. Vague and dim. 

. So vague and dim as to be scarcely discernible, 

. No image at all: you only know in some other way that you are thinking of 
the object?. i 

Question 2. 

The voice you have heard is generally agreed to be a good Cookney accent, If 
you have any auditory image of the voice, is the accent as well marked as when you 
heard it, or has it drifted towards a normal voice, or towards some other accent? 
Can you hear the voice now without any Cockney accent at all? 

Question 3. 

Do you get any imagery which, while seeming to you to be quite important and 
relevant, might seem to others to be absurd and irrelevant, e.g., do you see any of the 
voices as colours or feel any of them as having a partiala texture? 


Question 4. g 
Do you find yourself reacting ‘emotionally towards either of the voices, or do they 


appear to you to be artificial and mechanized? 
Question 5. 
Do you like or dislike the Cockney accent in general? Any special reasons? 
Question 6. 
Can you visualize: 
(a) the woman; 
(b) Alfred? 
Question 7. 
Are you critical of your own voice: 
(a) its tone; 
(b) its accent; © 
(c) ita power to influence others? 
Question 8. 
‘Do you acquire accents, inflections or phrases easily? 


Question 9. 
Are you critical of imitations of dialects by your friends or by actors? 


Question 10. ' 
Can you visualize these events now: i 
(a) Alfred coming in. 
(5) Alfred looking at her queerty. 
(c) Alfred helping her to put the ledgers in the safe. 


1 This key was adapted from Betts, F. C., “Distributions and Functions of Mental 
Imagery,” Teachers’ College, Columbia Univ. Publication, 1909. 
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(d) The woman gotting in the safe. 
(e) The woman putting books in the safe. 
(f) Alfred reaching the books. 
(g) The safe shutting. 
(4) The woman knocking. 
(i) The woman shrieking for Alfred. 
Question 11. 
Do you see the faces of the various actors if you visualize them? — 
Question 12. ; 
If you visualize the actors, do you see the whole of their bodies or their faces only? 
Question 13. l 
Are these faces apparently new? Or are they based on actual persons? Or are‘they 
æ composite of several people? 
Question 14. 
Was there any irrelevant or discrepant imagery; i.e. imagery which seems to you 
to have nothing to do with the memory of the record? 
Question 15. f 
Do you enjoy radio drama? Any special reasons why you do'or do nob? , 
Question 16. 


How would you suggest improving radio drama, without adding any visual 
element, e.g. television? 


v. RESULTS. 


. (a) Rating of the vividness of imagery. 
"Interesting ratings of auditory imagery were obtained from both 
questionnaires. 
From record 4, the average scores for each group are: 


(a) ‘Non-psychologists’ ... et we ey 3:04 

(b) First year psychology students at A aad 3-18 

(c) W. E. A. students of psychology... 884 

(d) Staff and research students of the i borato a 4:18 
o = 1-009. P.E. = 0°84, 


It thus appears that persons with little or no psychological training 
tend to rate the vividness of their imagery much higher than those with 
more psychological training. Betts also found this tendency. F. H. 
Allport? mentions, as a general difficulty of rating, that the more in- 
telligent under-rate and the less intelligent over-rate, their abilities. 

If the average score for vividness given by each group of subjects to 

each of the 5 voices in record A be graphed this tendency can be well seen. 


1 Social Psychology, Boston, 1924. 
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Mother’s Father’s Grandma’s Emmna’s Alfie’s 
voice voice voice voice voice 


Graph illustrating the different ratings of vividness of auditory imagery given by various 
groups of listeners. (Answers to question 1. Record A. This question was identical 
with question 1 on page 45.). 
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An attempt was made to correlate. the number of years of musical 
training which the listeners had received, with their imagery rating, but 
the result was insignificant. ' 

(b) Synaesthesiat. - 

No less than 24 per cent. of the subjects reported some form of synaes- 
thesia. From record A, there were 3 instances of colour synaesthesia and 
15 of ‘quality’ or texture synaesthesia. Here are typical examples: 

“The mother’s voice was like the feel of the wires on some instrument 
like a mandolin.” 

“I should describe the voice of the mother as ae the father seemed 
to be surrounded by a yellow haze.” 

In the answers to record B there were 10 colour synaesthesias and 
17 quality or texture synaesthesias. The woman’s voice was described 
as ranging from red-brown to yellowish white, and the man’s from dark 
purple through grey to black. It is interesting to note that for each of 
these two voices the colours given are limited to definite parts of the 
spectrum. 

In the experimente with eth records a comparison was made 
between the vividness of imagery (visual and auditory) and the tendency 
towards synaesthesia. For record A the average vividness of auditory 
imagery for synaesthetic subjects was 2-57; the group average being 
2-65. 

From record A only 1 synaesthetic subject had a really vivid visual 
image, and 5 only moderately vivid. This result gives no evidence that 
synaesthesia is confined to people with vivid visual or auditory imagery, 
or is correlated with vividness of imagery. 

The following seems to be modified synaesthesia®: “The voices seem 
to have colour only in so far as they determine the coldur of the speakers. 
May was light brown, rather pale; Alfred rather coarse. Colours were not 
definitely those of hair, but obviously refer more to hair than to -com- 


lexion.”” f 
P (c) Emotignal reactions. 

In the answers to record 4, 60-7 per cent. of the subjects replied that 
they were moved emotionally, or at least that the record was realistic, 
and 34 per cent. thought it artificial. In the answers to record B, where 

1 For recent writings upon this subject see A. Argelander, Das Farbenhéren und der 
ische’ Faktor der Wahrnehmung, Jena, 1927 (bibliography of 446 titlea); G. 
Anschtitz, Das Farbe-Ton-Problem im psychischen Gesamibereich, Halle, 1929. P. E. Vernon. 
“Synaesthesia in Music,” Psyche, x, 1030; A. Weller, “Zur Geschichte und Kritik der 
Synaesthesie-Forschung,” Arch. f. d. ges. Psych. 1931,1xx1x, 325-84 (with bibliography). 
3 Cf. Ansohtitz, op. cit. pp. 8-16. 
J. of Psych. xxm. 1 : 4 
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the real unpleasantness of the plot made emotional reactions more prob- 
able, 88-3 per cent. were moved emotionally, only 11-6 per cent. 
thinking it artificial. These answers are evidence that the investigation 
had succeeded: 


(1) As drama, rousing the subjects from a state ‘of indifference even 
in experimental conditions. 


(2) As an ‘unschematic’ way of evoking imagery. 


(d) Individual partialitiest. 

The way in which prejudice, or so-called chance association of ideas, 
may influence the listener’s choice can be seen in the answers to the 
question about the Cockney (Walworth) accent. From record A it was 
found that 31-2 per cent. liked this accent, and 64-6 per cent. disliked it. 
There were many teachers among the listeners, and this may account for 
the intensity of the prejudices. 


The Cockney accent was disliked because it is: somewhat insincere (possibly 
because heard at theatres); associated with people disliked; slightly nasal; going too 
far round to get there; drawling, pitched too high in the female; too conceited; a 
deviation from normal intonation; appearing to affect superiority; vulgar; jars on 
ears; associated with living in London (disliked); popularly associated with coster- 
mongers, etc.; too much distorted, connected with rather bad comedy; not Cte adarg 
English; not fall and rich; like nothing on earth; : 

“False and fair and smiling is the South, 
Dark and true and tender is the North.” 

The Cockney accent was liked because it was: ugly but friendly; familiar; pleasant 
for a short time when not used too strongly; associated with people living in London; 
clear; a refreshing change; associated with resourceful type of person; connected with 
a musio-hall comedian; every vowel contains about five different shades of emotion; 
a more enjoyablp caricature of good English than the Lancashire dialect with ita 
painstaking pronunciation of words like congratulate; associated with books con- 
taining Cookney humour; bright and business-like. 


From record A, 52-3 per cent. of those who liked the Cockney accent 
retained it in their imagery, and 53-8 per cent. of those disliking it also 
retained it. From record B, 55 per cent. of those liking it, and 41-6 
per cent. of those disliking it, retained it in their imagery. This question 
was asked too soon after hearing the record to find out if sounds which 
are liked are remembered for a longer time than sounds which are dis- 
liked, an interesting question of importance for psycho-analysts. 


1 CE. Voice and Personality, chapters vi and va. 
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(e) ‘Irrelevant’ and ‘discrepant’ imagery. 

Tn relation to modern discussion of the relevance of imagery, especially 
visuali, to certain mental functions, answers to the question whether 
the subjects had any irrelevant or discrepant imagery may be interesting. 
The following images are reported of persons or things not mentioned in 
the duologue of record B: 


A back room, leading into a shop, much better lighted. 

A room in a station hotel. 

Imagined myself buried alive. 

Vivid image of a red carpet. 

I had images of the (above) schoolmistress because of the similarity of her voice 
and the woman’s voice. 

I could see Alfred’s wife, his-suburban villa, the scene at his home. Again, 
Alfred did not appear to stay in the office after the safe closed. I saw him walking 
home along a sunlit tramroad, which was not crowded. 

When the woman mentioned suffocation, image of supply of oxygen, as a volume. 


Here, as elsewhere, it would be difficult to say if any imagery coming 
up in such a context was irrelevant. 


(f) Detailed and vivid imagery, f f 
Descriptions of vivid visual imagery were given. Of the experiences 
'from record B, there was a general similarity between the detailed: 
accounts. 
The woman was usually described as about 30, with untidy hair, blouse and skirt, 
and some remnants of good looks. The man was rather older, stout, florid, shifty- 
eyed and furtive. 


The following quotations describe different types of i ROGA produced 
by the voices in record 4: - 

Mother small, harassed, very untidy hair, yet has time to coax ‘the boy. Father 
is out of work, shirt sleeves, blue collar if any. The grandmother small, grey hair, 
watery blue eyes. The girl probably an unpleasant child with a habit of sniffing and 
fidgetting, pigtails. The boy probably the male counterpart of the girl 

The mother (visualized) as a big mouth and two wrinkles, one on each side; the 
father as a moustache and overalls; the boy as thin white legs, white socks and black 
slippers. l 

With record A, 49 subjects, when they visualize, see the faces of the 
actors; 20 do not. With record B, 92 subjects see the actors’ faces; 
26 do not. In record A, 49 see the whole of the actors’ bodies; 9 do not. 

1 Cf. a symposium “The relevance of visual imagery to the process of thinking,” by 
F. Aveling, F. C. Bartlett and T. H. Pear. This Journal, 1627, xxvin, 1f. 
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In record B, 55 see the whole of their bodies; 8 do not. In times of 
dramatic tension the faces were visualized more clearly. If some action 
was being performed, the appropriate limbs were focused more clearly. 

With record A, 28 per cent. of the subjects thought that their images 
of the faces were new, 25 per cent. that they were based upon actual 
persons, and 46 per cent. that they were based on composites of several 
people. In record B, 32-1 per cent. thought that their images were new, 
24-1 per cent. that they were based on actual persons, and 28 per cent. 
that they were composite. 

The majority of listeners to record A visualized more of the events 
at the time of writing than when the record was being ‘played.’ In 
record B most of the events were visualized at the time by the majority | 
of subjects. In view of a common belief amongst philosophers that 
minds trained to think lose to a considerable degree the power to 
visualize, not only when thinking abstractly but even when remembering, 
it might be emphasized that of 112 university graduates with very 
different training and interests, nearly all visualized the actors and 
events in this drama. 


(9) Vividness of auditory imagery and criticism of one’s own voice. 

» The majority of listeners to record B were critical of some aspect of 
‘their own voices. Several said that they had consciously changed their 
accents, The average intensity of auditory imagery for those critical of 
their own voices was 2°78; the average for those not critical, 2:76. 
Only 8-03 per cent. had not tried to alter their voices at some time, and 
20 out of 112 said that they easily acquired: accents, inflections and 
phrases. The average intensity of auditory imagery for those acquiring 
accents easily wase2-72, for those not acquiring accent easily 2-79. The 
two numerical differences in this paragraph are obviously not significant. 

Of the listeners to record B, 54 were critical of imitations of dialect 
by friends or actors, while 12 were not. From examination of the de- 
tailed replies, the general impression can be gained that such subjects 
criticized all dialects of which they had any knowledge. 


(h) Attitude of listeners towards radio drama. 

From the record A results, it was found that 36 liked radio drama in 
general and 22 disliked it. The average vividness of, auditory imagery 
for those liking it was 3-63; for those disliking it 2-17. The significance of 
the difference was 8-7. This would suggest that listeners who dislike 
radio drama have more vivid auditory imagery than those who like it. 


° MADELINE KERR AND T. H. PEAR 53 


There were 7 subjects with very vivid visual imagery who liked radio 
drama and 3 who disliked it. Out of 36 subjects liking radio drama 32 
. have visual imagery with varying degrees of vividness, while 17 out of 
the 22 who dislike. radio drama also have visual imagery. 

Of the listeners to record. B, 48 liked radio drama and 20 did not. 
The average intensity of auditory imagery for those liking is 2-33, for 
those not liking 2-61, a relation the reverse of that in the results of 
record A. Out of 32 very vivid describers of visual imagery 18 enjoy 
radio drama and 7 do not. The percentage of visualizers enjoying radio 
drama is 61-2. That visual imagery seems favourable to the enjoyment 
of radio drama is therefore indicated by these figures, 

The main reasons given for enjoyment were that the actors could be 
visualized as the subjects wished them to be; the listeners could provide 
their own settings, and outside influences, such as those that disturb 
one in the theatre, could be excluded. Radio drama was disliked because 
of the discordant element in the voices; because too much concentration 
of attention was required; because it was easy to lose the thread of a 
plot; because ‘atmosphere’ was lacking; and because the voices in the 
play did not differ enough from each other. No significant differences of 
opinion were traceable to differences of sex or of occupation. 

The chief suggestions given for improving radio drama were that © 
“noises off’ should be more realistic, characters should be exaggerated, ` 
there should be more clarity and variety of voice, slower speaking and 
more silences. The plays should be of action or of swift dialogue; there 
should be no dialect plays'. ‘Effects’ should be abolished, ‘effects’ should 
be intensified®, and radio drama should be heard in the dark. 


VI. CONCLUSIONS. . 

The following main conclusions seem justified by this fnvestigation: 

1. People with little or no psychological training tend to over-rate 
the intensity of their imagery. 

2. The results from both records indicate that people who like radio 
drama have more vivid visual imagery than those who dislike it. No 
unambiguous conclusions concerning the vividness of auditory imagery 
were justified. 

3. Synaesthesia, provoked by these ‘dramatic’ situations, more un- 
usual, interesting, and emotional than have been presented before in 
laboratories, is much more frequent than when produced by the previous 


1 Cf. Voice and Personality, pp. 58-71. 
1 Cf. “The Use of Sound Effects,” B.B.C. Year Book, 1931, pp. 194-7. 
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methods. It seems to play an important.part in the perception and 
memory, 28 well as the thinking, of its possessors. 

4. As a method of obtaining introspections concerning imagery and 
syneesthesia, this test succeeded. The subjects were not offered a com- 
pletely new situation, since mast of them were familiar with ‘listening 
in’ and with the gramophone. This considerably increased the natural- 
ness of their attitude. : 

5. There should be no confusion between the aims of this experiment 
and those of a ‘thought experiment’ in the sense of the Würzburg School. 
The listener is perceiving or remembering, not thinking. Itis even argu- 
able that he is not “perceiving with incomplete data,” since a voice on 
the telephone offers fewer, and more distorted, sensory data—end we 
may know many voices on the wireless or the telephone without ever 
seeing their possessors or hearing their ‘real’ voices. 

6. This experiment emphasizes the importance of prejudicein judging 
voices and dialects, and throws interesting light upon the attitude of 
one part of this country to another. This question of social psychology 
is not difficult to investigate. 

7. This experiment shows that university graduates, who pre- 
sumably are capable of abstract thinking, need not necessarily lose the 
power of vivid visualization. 

8. Without exhaustive analysis—and often, too, psycho-analysis— 
much apparently irrelevant imagery cannot seriously be so named. Since 
most listeners described their imagery as composite, seemingly irrelevant 
imagery might be caused by the temporary entrance into consciousness 
of ideas associated with different components of the composite image. 
These ideas may be unclear, unidentified, but accompanied by an in- 
tense emotional tonet. > - 

The experiments described above give results which make it more 
futile than ever to pronounce off-hand that a particular image is 
irrelevant or discrepant. A welcome gift to experimental psychology 
would be a definition of ‘relevant imagery’ by a philosopher, if one can 
be found, who still retains vestiges of concrete visual and auditory 
imagery in his waking—and thinking—life. 


1 Cf. Voice and Personality, pp. 102-3. 


(Manuscript received 15 December, 1930.) 


A NOTE ON THE REPETITION OF A SIMPLE 
MOTOR TEST. 


By J. N. LANGDON. 


I. Reliability and diagnostic value (pp. 55-57). 
II. Tables of measures derived from the repetition of two tests (pp. 57-58). 
II. Summary of main features appearing in the tables (pp. 58-61). 


I. RELIABILITY AND DIAGNOSTIO VALUE. 


THE repetition of any test will normally produce a certain amount of 
improvement, due partly to the fact that the subjects will be better 
adjusted to the test conditions, and partly because the ability under 
examination may have increased as the result of its previous exercise. 
It is improvement of the latter type that creates a special problem in 
motor tests, in which the effects of practice are frequently both pro- 
nounced and prolonged. 

The results of any such test may be made unreliable by either or 
both of two main causes. In the first case, the test may be so susceptible 
to chance and uncontrolled conditions that there is little correlation 
between any two performances. Secondly, the subjects may be so 
diversely affected by the practice given in each repetition, that they fail 
to preserve approximately the same relative rank in successive trials. 

In current practice it is customary to estimate the effect of both these 
factors by repeating a test several times, and calculating the correlation 
between each trial. In this way the reliability of the te8t is said to be 
’ established. It seems, however, that this measure of reliability may 
possibly be misleading when it is derived from the successive repetition 
of a test on the same occasion, as sometimes appears to be the case. Such 
a procedure measures reliability under the most favourable conditions, 
as, on any single occasion, the variables of a personal nature are likely 
to be fairly constant, as are also those variables that are due to environ- 
ment in the widest sense. So, when reliability is estimated in this way, 
there is an implicit assumption that these wider and more general 
factors are negligible in comparison with the intrinsic sources of varia- 
bility. While it is quite possible that this is true, it seems that the 
assumption is sometimes made without any basis of experimental 


56 Repetition of a simple Motor Test ° 


evidence. A measure of reliability that would be free from this objection - 
could be obtained by the repetition of a test over a long period at widely 
separated intervals. From such results, keeping the immediate con- 
ditions constant, we should gain a better idea of the degree to which a 
test is influenced by those variables that usually lie outside experimental 
control, at least in educational or industrial testing. : 

In addition to the measure of reliability, there is the determination 
of the diagnostic value of any test. A satisfactory coefficient of re- 
liability merely ensures that the test measures the ability within the 
limits of the practice period between the first and last ‘reliability’ trials. 
The test will only have any further diagnostic value if there is high 
correlation between initial and more fully practised ability in the per- 
formance tested, and this is a matter that requires separate determination 
in each case. Of course, the diagnostic value of a test may more con- 
fidently be assumed if the ‘reliability’ trials are numerous as well as 
consistent, but such an assumption must be very speculative if made 
from two or three trials only. 

It will be noted that the use here of the term ‘diagnostic value’ does 
not involve any reference to a possible relationship between the test 
and any more complex ability. It refers only to the validity with which 
more practised performances may be inferred from those at an earlier 
stage of practice, and is thus analogous to the ‘sample’ method in 
industrial testing. At the same time, it seems unlikely that early per- 
formance in a test that fails to indicate its own more practised ability, 
can possibly be any more successful in indicating potential ability in 
any other operation. 

It seems, therefore, that for each test it might be profitable to deter- 
mine thereliability py numerous repetitions on widely separated occasions, 
and that the diagnostic value should also be determined by repetition 
until the final stage of practice is approached. A test, or group of tests, 
made at this fully practised period would then provide the means of 
measuring the relative diagnostic value (and incidentally, tee reliability) 
of each test during the earlier stages of practice. 

There are usually practical difficulties inthe way of such a proceduret, 
and consequently, reports of experiments carried right to the final stages 


1 An account of an experiment in which seven tests (nearly all more complex than 
those considered here) were repeated until practice was really final, is given by H. L. 
Hollingworth, in his book Vocational Psychology, New York, 1920. A review and oriticism 
of Hollingworth’s conclusions is to be found in an article by B. Muscio, “Motor capacity 
with special reference to vocational guidance,” Brit. J. Paychol. xm, 1922. 
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of practice are exceedingly rare. Where it is possible to give trials on a 
limited number of occasions only, so that no measure of completely 
practised ability is available, some substitute criterion would be useful. 
This measure should be chosen so that it is influenced as little as possible 
by the conditions prevailing on any particular occasion. It is suggested 
that the total score of each subject in all trials may be a suitable measure. 
Two other measures of-considerable interest are also available. One 

of these, the highest score made by each subject at any single trial, may 
be taken to indicate the relative ability under optimal conditions. It 
may be objected that this score depends on the degree of practice, This 
is true within limits, but analysis of the actual figures shows that the 
best performance of each individual is not necessarily made at the final 
trial, although it is so made by the group as a whole. In one of the tests 
described here, the score in the final trial was exceeded or equalled in 
earlier trials by nine of the nineteen subjects concerned. In the other 
test, fifteen subjects scored more highly in one of the earlier trials than 
they did in the final performance. It is true that in nearly all cases the 
highest score occurred somewhere within the three or four most practised. 
trials. It seems, therefore, that we are justified in taking the highest 
single score of each individual to represent her performance under the 
most favourable conditions to herself within a given stage of practice. In 
the same way, it is proposed to ‘adopt the lowest score made by each 
subject within the same narrow range of practice, as a measure of her 
ability under the least favourable conditions within the same period. 
Both measures are employed in the accompanying tables, and their 
relation to each other and to average performance is used as a rough 
indication of the influence of the more general sources of variation to 
which attention has already been directed. 


II. TaBLEs OF MEASURES DERIVED FROM THE REPETITION 
OF ‘TWO TESTS. 


The tables show measures obtained from the scores made by nineteen 
subjects in each of a series of trials at a simple motor test. The trials 
occurred at irregular intervals on the dates shown. The groups were not 
absolutely identical, seventeen subjects being common to each. The 
subjects were schoolgirls aged about fourteen years. Their attitude to 
the testing was distinctly favourable, giving every appearance of maxi- 
mum endeavour. 

Table I shows the results of tests in ‘knotting.’ In this test the 
subjects were given a number of small pieces of string, each about 
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3 inches in length and of comparable tension. They were told to tie a 
single knot in as many pieces as possible. The time allowed was 3 minutes. 
Table II shows the results of testa in ‘match insertion.’ Each subject 
was given a box of Swan Vestas with the heads removed, and was told 
to take the matches one at a time from the box and insert them into the 
small holes in the board provided. The time allowed was 90 seconds. 


Til. Summary OF MAIN FEATURES APPEARING IN THE TABLES. 


(a) In each test there is marked improvement, although the practice 
periods were very short and widely separated. This is particularly notice- 
able in the second trial in knotting. Here, a single trial of 3 minutes, 
given thirty-five days previously, has apparently effected a mean improve- 
ment of 8-4 per cent. It seems probable, therefore, that conclusions based 
on this type of testing may be very ill-founded if there is any inequality 
in the subjects’ previous experience of such tests, even though the 
previous testing may have been short and remote. 

(b) The coefficient of variation has been calculated for each trial. 

- It will be noticed that the variation is greater in the first than on any 
subsequent occasion. A comparison of the mean yariability for three 
successive stages of practice, shows a small but regular decrease with 
practice. In each test, the variability is lowest in the series composed 
of the highest single score of each subject. If this is significant and may 
be interpreted at its face value,it appears that variability under optimal 
conditions is likely to be less than usual. It must be remembered, 
however, that this calculation of variability takes no account of the 
probably greater value of each unit of achievement in the more practised 

(c) The correlation coefficients show that there is a tendency for 
each trial to Be more intimately related to those trials near itself in 
respect of time, than to those more distantly removed. This difference, 
however, is not very great, and there are many exceptions that indicate 
the effect of chance factors. 

(d) The correlation between the highest single score and the total 
score is high in each case. This may be taken to indicate a close con- 
nection between performance under normal and under optimal con- 
ditions. This correlation is only slightly superior to that shown between 


1 This is perhaps analogous to a similar relationship discovered by 8. Wyatt to hold 
under very different conditions, between average and maximum rates of working of 
industrial operatives. “Maximum capacity and average achievement,” Brit. J. Psychol. 
xx, 1930. 
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the total score and the lowest score made subsequently to the eleventh 
trial. Within this stage of practice, the seres composed of the lowest 
single scores made by each subject is also found to be quite highly related 
to the series composed of highest single scores. From these measures of 
relationship it seems reasonable to conclude that, so far as these tests 
are concerned, those wider factors that influence performance from one 
occasion to another, are not sufficiently strong to introduce any serious 
disturbance into the relative rankings of the subjects. 

(e) The relation between the first and last performances in knotting 
is quite high, and is nearly double that in match-insertion. 

(f) In each case there is negative correlation between initial per- 
formance and absolute gain in the two final performances. The negative 
relationship is still more marked between initial performance and per- 
centage improvement. This result might be altered if means could be 
found to give appropriate weight to the more practised units of achieve- 
ment. So far as the actual scores are concerned, it is in agreement with 
the decrease in variability in the more practised stages. 

(g) If the total score is adopted as a suitable measure of ability 
within the period of observation, then the correlation between this and 
each trial indicates the value of each successive trial as a measuring 
instrument. In the case of knotting there is no great difference in this 
respect. Even the first trial appears to be a reasonably good measure. 
In match insertion, the first trial is slightly inferior to the later per- 
formances, while all are less satisfactory than in knotting. This is partly 
because the match insertion test contains greater intrinsic sources of 
variation. Higher correlations would almost certainly have been 
obtained if it had been found possible to repeat the test two or three 
times on each occasion, and adopt the mean or medi&n sgore. However, 
despite this weakness, the figures in the two tables seem to show a satis- 
factory consistency so far as general tendencies are concerned, 


The writer desires to express his thanks to Miss M. Clews, Head 
Mistress of the School at which the tests were made; to the Director of 
Education for Coventry, through whose kindness the experiment was 
made possible; and to Mr S. Wyatt, whose constructive criticism has 
been much appreciated. 


(Manuscript received 13 January, 1931.) 


THE EFFECT OF CHANGE OF REWARD 
ON LEARNING IN CHICKENS. 


By A. P. CHATTOCK anb G. ©. GRINDLEY. 
(University of Bristol.) 


I. Introductory (p. 62). 
Il. Apparatus and method (pp. 62-63). 
II. Quantitative results (pp. 63-65). 
IV. Behaviour of the chicks at the eS of reward (p. 65). 
V. Conclusion (p. 66). 


I. INTRODUCTORY. 


In a paper published in 1928 Elliot) has given evidence that in maze 
learning in rats a change in the kind of food given as a reward is followed 
by a partial loss of the maze habit. Thus Elliot found that if rats are 
learning a maze for a reward of bran mash, and during the learning the 
reward is changed to one of sunflower seed, then the learning curve, 
which has been falling gradually before the change, rises rapidly after 
the change and then falls again. 

The experiments described in this paper were designed to test 
whether a similar effect could be found in young chickens. A very simple 
kind of maze was used, and boiled rice and a mixture of chick seed and 
groaten were given as the two kinds of reward. - 

After the work ad been begun, a further paper by Elliot @) appeared 
in which he gave evidence thatthe effect which he had previously found - 
was due, not directly to the change in the kind of reward, but to the fact 
that at the time of the change the rats had not developed a sufficient 
appetite for the second kind of food. 


II. APPARATUS AND METHOD. 

A plan of the apparatus is given in Fig. 1. The run ABCD was about ` 

2 ft. x 24 ft., and was surrounded by walls 1 ft. high. The chicks started 
from the release box R, and found food at F, which could not be seen 
until they reached the point P. GG was a vertical glass screen, and 
behind it were placed two “decoy” chicks S, in order to prevent the 
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chick which was running the maze from becoming ‘lonely.’ The decoy 
chicks were not taught the maze. 

Two groups, each of ten chicks, were used in the first series of experi- 
ments: they will be referred to as Group A and Group B. Each chick 
ran the maze once on each day, beginning on the fifth day after hatching, 
at a time when it had been without food for about fifteen hours. For 
the first five days the chicks of Group B received a reward of six grains 
of boiled rice, and those of Group A a reward of a similar quantity of a 


A B 


a ce 
Fig. 1. 


mixture of chick seed and groaten. On the sixth day the rewards were 
interchanged, so that Group A now received the rice anf Group B the 
mixture. The experiment was continued for five more days. 

At each trial the chicks were timed from the moment at which they 
left the release box to the moment at which they reached the point P, 
and each chick was given a score equal to log 100/t, where ¢ was this 
time in seconds. 

IL. QUANTITATIVE RESULTS. 


Four of the chicks of Group A and five of those of Group B showed 
little if any evidence of learning, owing, apparently, to a distaste for 
the kind of food given as a reward; and the results obtained with these 
nine chicks were therefore neglected. 
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` The results with the others (six of Group A and five of Group B): are 
given in Fig. 2, in which the average score af the two groups are plotted 
separately above, and their mean C is plotted below to a different zero. 
The circles mark the day on which the reward was changed. 

The experiment was then repeated with another hatch of chicks. In 
this case there were seven chicks in Group A and nine in Group B. The 
experiment began on the ninth day after hatching and continued for 
eight days before and eight days after the change of reward. 


100 


Log © 


1°5 


1:0 


0-5 





Days 


Fig. 2. 


The average scores (4, B) of Groups A and B are shown in the upper 
part of Fig. 3, and their mean, C, below. The sixteen chicks concerned 
all ate the reward satisfactorily both before and after the change. 

In addition to these sixteen chicks, three ‘A’ chicks and one ‘B’ 
chick ate little or none of the new reward for two or three days after the 
change, but afterwards ate satisfactorily. The mean score of these four 


4 
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chicks is shown by the dotted line D in Fig. 3, which is plotted to the 
same zero às C, so that it may be compared with the mean curve for 
chicks which ate normally both before and after the change. 





Days 


Fig. 3. 


IV. BEHAVIOUR OF THE CHICKS AT THE OHANGE OF REWARD. 


. Cad 

On the day when the reward was changed many of the chicks appeared 
to be very much surprised at the sight of the new kind of food. This was 
shown in most cases by marked hesitation before pecking, often accom- 
panied by excited chirping; while a few of the chicks at the sight of the 
new reward ran in and out of the food box several times shrieking loudly 
before they pecked; and one or two searched the dummy food box 
(E in Fig. 1)—where no food was ever placed—as though to see whether | 
by chance the proper kind of food was there. But all the chicks which 
formed Groups A and B finally ate the whole of the new kind of food, 
and on the second or third day after the change they showed little if any 
sign of surprise. 

J. of Psych. xx. 1 5 
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V. CONOLUSION. : : 


The curves given here, with the exception of the dotted curve D 
(in Fig. 3), afford no evidence of the effect noted by Elliot in his earlier 
paper (1); that is to say a change of reward which was sufficient to produce 
marked signs of surprise produced no significant effect on the gradual 
rise of the learning curves. Curve D, however, which applies to chicks 
who at first disliked the new reward, shows some evidence of an effect 
of this kind. 5 

The experiments described in this paper therefore support (for the 
case of chickens and the rewards used here) the conclusions arrived at 
by Elliot in his second paper 6). 
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A SIMPLE MIRROR TACHISTOSCOPE. 


By D. F. VINCENT axo A. W. WOLTERS. 
(From the Psychological Laboratory, The University of Reading.) 


THE instrument figured in this article embodies an attempt to meet the 
many theoretical requirements of the perfect tachistoscope by con- 
structing one without moving parts. It is a mirror tachistoscope, suitable 
for bmocular vision, but the mirror is stationary, the alternation of the 
fixation and exposure fields being obtained by a switching device of a 
simple character. 

Fig. 1 shows the optical arrangement of the tachistoscope. The 
exposure object (C) and the fixation field (D) are prepared upon sheets 
of translucent paper and illuminated from behind by the lamps 4 and B. 





A sheet of plate-glass (Æ) is so placed that the image o& D seen by re- 
flection from the surface of the glass apparently coincides in plane and 
position with C. If the whole system is enclosed in a light-tight box, 
when one only of the lamps is alight only one field can be seen. To keep 
the perceived intensity of the fields constant during a series of experi- 
ments it is necessary to keep the distance of the eyes from the objects 
constant by means of the viewing mask F, @. The baffles H and K 
prevent a direct view of D. The correct position of H and K is important, 
for the brightness of D when viewed directly is much greater than when 
viewed by reflection. If a lateral direction of vision were permitted this 
superior brightness would cause distraction throughout, and a flicker at 
the moment of exposure. It is also imperative that the lamps 4 and B 
5-2 
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should be placed directly behind the objects or uneven illumination 
results. This gives rise to an interesting but irrelevant series of effects © 
akin to the ¢-phenomenon. 

Fig. 2 shows the complete instrument, the lettering being the same 
as in Fig. 1. The sheet of plate-glass is fitted into a groove in a block of 
wood. To bring the image of D into lateral coincidence with C this block 
pivots at L, and is rotated through a few degrees by a pivoted arm (MN) 
which can be adjusted from outside the case by means of the milled 
head (O) and screw (N). This screw. should be of coarse pitch for easy 
adjustment, a $ in. Whitworth thread being convenient. The exposure 
and fixation objects are carried in tin-plate slides which travel in tin- 
plate runners (R, R). The lamps are mounted on rectangular blocks of 
wood (W, W), and behind each lamp three strips of common glass mirror 





are placed (T, T, T). These reflectors we find sufficient to even up the 

illumination of the objects. The lamps are moved until a position is 

found giving the desired relation between the luminosities of the exposure 
‘and the pre- and post-exposure fields and then locked in position by the 

screws (P, Q). Lengths of 4 in. x $ in. strip iron are used to distribute 
_ the pressure of the screws (S, S). 

Fig. 3 shows one of the object slides. They are made from stout tin- 
plate. An aperture two inches square is cut in such a position that it will 
be directly in front of the lamp when the slide is in position, and strips 
of tin-plate, cut to an [-section, are soldered around the bottom and 
sides of the aperture to form an object holder. The knob at the top serves 
a double purpose; it is used to raise and lower the slide and also to adjust 
its position in the vertical direction. The knob carries a short length of 
studding and two nuts between which it is clamped to the projecting 
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bracket. To bring the fields into vertical coincidence one of the slides 
must be adjustable in height. The depth to which the slide drops in its 
grooves depends upon the length of studding projecting beneath the 
bracket, as the end of the studding comes into contact with the top of 
the box. 

Fig. 4 is an isometric view of the exterior of the tachistoscope. The 





Fig. 3. 


viewing tunnel is made detachable and can be accommodated within the 
body of the instrument for transport. X and Y are lids hinging at Z to 
give access to the interior. The whole of the interior, except the lamp 
compartments, must be blackened to avoid trouble from reflected light. 
The height of the model described here is about eight inches, but this 
will depend upon the character of the lamps used and the types of 
lamp-holders fitted. The instrument works on the mains current, and 
vacuum lamps with a zig-zag filament are essential since the more com- 
pact filament of gas-filled lamps causes difficulty in securing even illu- 
mination. It should be observed that it is not possible to make an 
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instrument much smaller than the one described if it is to be available 
for binocular vision, for the line of regard from each eye makes a different : 
angle with the reflector, and as the dimensions of the tachistoscope are 
reduced the difference of angle increases. But a difference in angle makes 
a difference in the amount of light reflected. This difference becomes 
greater as the angle between the reflector and the line of regard becomes 
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less acute. Consequently the position of the plate-glass is important, 
though not critical. An angle of about 15° to the long axis of the in- 
strument is suitable. 

Fig. 5 shows the time switch for giving brief exposures. The electrical 
connections are shown by dotted lines, SS being the connections to the 
mains, and AB the lamps. N, a control switch, O a cell, and K, an 
electromagnet, together'form an independent circuit for operating the 


~ 
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time switch by distant control. FG is an arm pivoted at F and carrying 
a substantial weight at C, a spring contact at R and an iron armature 
at H. CDE is a sheet of hard wood pivoted at Æ, and bearing three sheets 
of metal fastened to its face: these are separated from each other by a 
gap of about a millimetre. When the arm is raised to its fullest extent 
the spring R makes contact with the upper sheet of metal and thereby 
closes the circuit, lighting the lamp behind the fixation object. As it 
falls it makes a rubbing contact with the other metal sheets, lighting up 
the lamp behind the exposure object as it crosses the central sheet, and 
relighting the other when it rests against the lower sheet. When CDE 
is rotated outwards to the right a shorter contact is made with the middle 
sheet, and the exposure period is consequently reduced. The dimensions 
of the time switch determine the maximum exposure possible, this being 
about a quarter-second in our model. The switch is easily calibrated for 
the arbitrary scale LM, and is extremely constant. Since the metal 
sheets are connected directly to the mains, certain obvious precautions 
must be taken to protect the operator. The weight must be trapped at 
the end of its fall to prevent a rebound causing a second exposure. The 
trap (PQP), which is shown on a larger scale, consists of two stout metal 
plates from which hangs a loop of thick felt. The plates are so placed 
that the weight, which is cylindrical, fixes itself into the loop. 

Before commencing a series of exposures the lamps are adjusted. 
Opposite halves of the two fields are masked by opaque objects, both 
lamps switched on, and moved to and fro until the desired equality or 
difference in illumination of the two halves is obtained. Then, with plain 
objects in the holders, coincidence of the fields is secured by means of 
the adjusting screws. The holders are made to take lantern slides, but 
objects are more conveniently prepared on any fairly opaque paper which 
is free of water-mark. We have found the paper commonly used for 
cyclostyle ‘printing very suitable if the objects are prepared in ink or 
soft pencil. Care should be taken to keep the details in the centre of the 
field, and it is worth while to make templates of various sizes and write 
the objects through them. A faint pencil dot provides a sufficient fixation 
point, which leaves no after-image to complicate the exposure field. 

The value of the Vincent tachistoscope depends mainly on two facts: 
first, since the tachistoscope proper is withqut moving parts, it is 
absolutely silent when operated by distant control, and secondly, the 
whole of the object is exposed simultaneously. To one accustomed to 
other types of instrument there is at first something disturbing in the 
silent appearance and disappearance of the stimulus, the rest of the field 
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remaining unchanged. By using a hand switch the length of the exposures 
can be indefinitely increased, but a lower limit is set by the time taken 
to heat the filaments. This could probably be substantially reduced by 
arranging a circuit to preheat the filament of the exposure lamp to a 
point just below glow: We have not tried this, as the periodicity of our 
A.C. supply sets a lower limit. Within these mits it is a pleasant instru- 
ment to work with, the adjustments are simple and effective, and we 
have not detected any disturbing glow either at the beginning or at the 
end of the exposure, nor is there any trace of flicker when the precautions 
described above are taken. 

If now the characteristics of the Vincent tachistoscope are compared 
with the classical list of requirements, it will be seen that this instrument, 
simple and inexpensive as it is, is of high scientific value. It is available 
for binocular vision, there is no disturbance of accommodation or 
adaptation, and, if care 'be taken in the preparation of the objects, the 
exposure may be presented as a modification of the fixation field. 

A more portable model has been prepared, in which the tachistoscope, 
lamp batteries, and control apparatus all fit into a travelling case 
8 in. x 6 in. x 4 in. This can only be employed in monocular vision, a 
lens being fitted in the eyepiece to secure accommodation. We do not 
profess that this is an instrument of high scientific precision, but it is 
convenient, and in some respects, superior to any focal-plane shutter 
device. 


(Manuscript received 12 March, 1981.) 


ANSWER-PATTERN AND SCORE-SCATTER 
IN TESTS AND EXAMINATIONS! 


` By DAVID A. WALKER. 
(From the Department of Education, University of Edinburgh.) 
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EC Ee L Ene 


I. INTRODUOTION. 


Iri is a well-known fact that it lies in the power of an examiner to obtain, 
within certain limits, whatever type of score-scatter he desires, and that 
he does this by a katable choice of questions. The methods of choice are 
usually of the rule-of-thumb type, experience or intuition being the - 
guide. In this paper an attempt is made to investigate the theoretical 
basis of the :preordaining of the score-scatter, and an account is given 
of an experiment in which tests were designed on this theoretical basis 
to produce score-scatters of given types. As will be seen in the course 
of the paper, the problem is really a dual one: “ (i) How and (ii) how far, 
do the examiner’s plans preordain the score-scatter?” © 

The examiner has control over the test and its details, such as the 
number of scoring points, difficulty of questions, time allowance, and 
so on. A factor over which he has no control, but which has a great 
effect on the type of score-scatter obtained, is the character of the group 
of testees. As being outside the examiner’s control, this factor is largely 
ignored in the present investigation. 

The type of test to be considered here consists of independent items, 
any one of which may be answered correctly independently of other 
questions. The difficulty of the individual question in relation to the 


1 Condensed from a thesia submitted in part fulfilment of the requirements for the 
degree of Bachelor of Education. 
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difficulty of the other questions is then the main tool of the examiner 
in preordaining the score-scatter. In any individual test there may be 
other factors present, such as a linking of certain questions in a degree 
of interdependence, which will affect the score-scatter; but such factors 
which are peculiar to the single test in question are here ignored. 


II. ANSWER-PATTERN AND SCORE-SOATTER. 


The varying degree of difficulty of the questions will be reflected in 
the different frequencies with which they are correctly answered; an 
easier question will be answered correctly more frequently than a harder 
question, and, if certain conditions later to be.stated are fulfilled, this 
is the only test of degree of difficulty. If question 1 is answered correctly, 
n times, question 2 n, times, and so on, then these questions will be 
placed in order of difficulty when their n’s are in order of magnitude. 
The table of values of n for the questions of a test, placed in order of 
magnitude, is called the ‘answer-pattern’ of that test. A test has not a 
unique answer-pattern, for the pattern depends not only on the diffi- 
culties of the items, but also on the character of the group of testees. 
The characteristic answer-pattern may be taken as that produced by a 
‘normal’ selection, a fair sample, of the population. 

A useful extension of this nomenclature is to let mp represent the 
number of candidates. 

The capital letters N„ are used to denote the numbers of candidates 
scoring « marks exactly. It is obvious that the n’s and the N’s are 
related in some ways. It can readily be seen that 


m 
a Nz = fy, 
0 
and that if m is the number of items in the test 
i m m 
Zan, = È ng. 
1 1 


In all subsequent work it is assumed that the questions have been 
placed in order of difficulty so that 


Ny > My > Ny > Nig... > Nm 


II. ‘Hie’ anv ‘Unie.’ 
A score of exactly z in a test may be made up in many different ways. 


The most probable composition is that obtained by answering the x 
easiest questions, but owing to individual differences not every score 2 is 
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actually obtained in this unique manner. An element of ‘higgledy- 
piggledyness’ enters into the composition of all save zero,.and perfect, 
scores, for which Prof. Godfrey Thomson has suggested the name ‘hig,’ 
and for its converse the term ‘unig.’ These terms are used throughout 
this paper. By a test being unig we mean that each score z is composed 
of correct answers to the x easiest questions, and therefore of correct 
answers to no other questions. Hig implies a departure from this com- 
position. Note that it is not sufficient for our purposes to define unig by 
stipulating that every score z is identical in composition—there must be 
added the condition that it is composed of the x easiest items; in other 
words the score x + 1 always comprises the x items of the score s, and 
one more. 

Now if hig is absent, that is each score is unig, it is easy to show that 
an ezact relationship exists between the n’s of the answer- paner and 
the N’s of the score-scatter. Symbolically 

no = No +N, + Na+ Nat oe NV m 


m= Ni + Na+ Nat tN 
Ny = Net Nyt ANa) e (A), 
E nm = = a 
or in another form 
- Th — 2 = No 
My — Ny = Ny 
i a: (B) 


eee e meee esecrcessene 


These equations show that when hig ts absent a given sanswer-pattern 
completely ‘determines the score-scatter. The relationship may be very 
neatly illustrated graphically; the difference of adjacent ordinates on 
the n or answer-pattern graph being equal to the corresponding ordinates ` 
of the N or score-scatter graph. In the limit, when there are innumerable . 
items, equations (A) become 


na = | Naz, 
x 
A dn 
equations (B) become Geo N,. + 


From the above equations and their graphical representations a 
rather important conclusion may be drawn. The second set of equations 
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may be interpreted as “the ordinates of the score-scatter curve are 
given by the slope of the answer-pattern.” Thus to separate out candidates 
at the top by skewing the scare-scatter positively, with the tail to the 
right, it is necessary to provide an answer-pattern falling sharply at 
first, and then falling slowly over the upper half of the items. That is, a 
relatively large number of difficult questions must be present, but & ts 
not necessary for any of the questions to be outstandingly difficult. The 
spacing out of the candidates occurs as a result of the differences between 
adjacent questions being slight, not as a result of the absolute difficulty 
of any question. Two test papers of exactly the same range of difficulty 
may, by a proper choice-of intermediate questions, skew the score-scatter 
in opposite directions. 


IV. OOCURRENOE oF HIG. 


The above exact statements refer to cases where hig is absent. But 
in actual practice, hig enters in varying degree into the composition of 
every test result. Due to individual variations in preference or ability 
for certain questions, all scores of v are not made up uniquely of answers 
to the x easiest items. Thus there is destroyed, in greater or less degree, 
the exactness of the relation established between answer-pattern and 
score-scatter, according as the amount of hig present is large or small. 

The amount of hig present depends on various factors. One such, 
excluded here, is the lmking of questions so that a correct answer to 
one is only possible after a correct answer to the preceding one. A 
second, having much the same effect, is the enlarging of the steps of 
difficulty between the questions. Then a correct answer to a difficult 
question will very probably be accompanied by a correct answer to the 
preceding question, sinceitisso much easier, and so on. On the other hand, 
a test whose questions are all of the same difficulty will tend to show a 
great degree of hig in the answering. These two statements will be proved 
mathematically below. Lastly, the injunction “Begin at the beginning 
and go straight through” usually found in group tests, will tend to 
decrease the amount of hig. This last factor is psychological and cannot 
easily be quantitatively investigated. The second factor mentioned 
deserves a more detailed investigation. 

Since large steps of difficulty between questions will be shown in a 
steep answer-pattern graph, we may designate such a test as ‘steep,’ 
and the opposite type of test as ‘flat.’ This is not an exact definition, but 
it serves a useful purpose here. We shall now prove that ‘steepness’ 
decreases hig, while ‘flatness’ makes it a maximum. 
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V. RELATION OF HIG, AND STEEPNESS. 


Let the m questions of a test be arranged in order of descending 
difficulty and then numbered 1, 2, 3..., m. Let the a priori probability 
of answering correctly question a be pa, and so on. Then the probability 
of scoring exactly v in unig fashion is 


PaPiPa: - -Pa (1 — Poss) (1 — Para). - (1 — Pr) 
The probability that any given score s has been compiled in unig fashion 
is then s 
PaPaPs ++ Po (1 — Poss) (1 — Pasa) - (L — Pm) 
È PaPoPo ++ Pe (1 — Pa) (L — pa)» (L — Pu) ? 
where each term of the denominator is composed of z p’s and the corre- 
sponding m — z (1 — pys multiplied together, and & denotes the sum 





` of all the ,,C,, such terms, including that already appearing in the nume- 


f 


rator. The numerator is the chance of getting 2 marks in unig fashion, 
the denominator is the sum of the chances of getting 2 marks in any 
fashion whatever, and their ratio is the chance that a given score z is 
actually unig. 

Now p, is evidently proportional to n,; substituting and eliminating 
the constant of proportionality the probability, of any score being unig 
is seen to be 


Ty Toy Ng -Na (Ty — Naya) (Mh — Nata) «+» (No— Nm) 





, OF thy. 
È MgMy Mo +.. The (io — Ns) (Thy — Me) -.- (My — My) 
The probability that a whole test is unig therefore is 
gam 
l= II us, 
col 
and the ‘probability of hig in a test Sa 1-H. Å 
Now in a flat test m = ng = m = = nm. The probability of hig 
therefore becomes 
1- i 


whiċh rapidly approaches 1 or certainty as m increases. (For m equal to 3, 
1 —II equals 0-89.) That is, for a flat test the probability of hig is a 
maximum. ` 

Similarly, in a steep test, it can be shown that the above product IT 
tends towards unity and therefore that the probability of hig tends to 
zero. 

Therefore a steep test reduces the amount of hig, and a flat test gives the 
maximum amount of hig. p 
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VI. COEFFICIENT oF HIG h. 


Once the results of a test are known, the amount of incidence of 
hig can be measured. Hig represents a deviation from the exactness of 
the relations (B), and may therefore be measured by the amount of such 
deviation, or better by the sum of the squares of the deviations. Consider 
then 


m 
E (na — Mey, — Ne) 
0 


When hig is absent this equals zero, and conversely, when this is zero 
hig is absent. To convert this measure into a coefficient, divide by the 
maximum amount of hig. This, as shown above, occurs when 


Th = Thy = Ny... = Nim = N, BBY. 
mM 
Then £ (na — Ra — N ae 
0 


m 
becomes È N + n? + (m — n — 2AN m — 2 (my — n) No. 
0 
Using this as denominator, let A the coefficient of hig be defined! as 


> (na — May, — Na)? 

k= o : 
ENEH + (ny — n) aN m — m — n) Ny 
0 


In the majority of tests discussed Ny = Nm = 0, and 





= (ne — Roji T Na)? 
0 


i È Nat + nt + (m — n) 

It may clarify the above symbolism and reasoning if one fictitious 
example be shown, in which the a priori probability of hig and the 
actual amount of hig present are calculated. The table shows the score 
sheet of the twelve candidates who sit a test comprising three questions 
(for m > 8 the calculation of a priori hig becomes very heavy). A cross 
in the square represents a correct answer by that candidate to the corre- 


sponding question. 


h= 





1 Since the completion of this work and during the task of condensing the thesis into 
the present form, it has occurred to me that Peargon’s measure of goodness of fit of the 
differential of the answer-pattern to the actual score-scatter would be a measure of ‘hig,’ 
and would be closely connected with the coefficient here employed; and 1 hope to explore 
this avenue, i 
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Question 
l 2 3 
A x x x 3 
B x x x 3 
ll 
c x | x x 13 x 0 1 2 3 Sum 
—— 
D x x 2 Ng 0 3 8 3 412 
E x | x | 2 N 0 9 36 9 | 54 
F ` x x 2 ty 12 9 8 7 
Gi x se: [ee 2 "o-ha 3| 1 1 7 
H x x 2 | ng- nop Ne | 3 2 5 4 
I x x 2 (ngno Ne 9 4 25 | 16 | 54 
J x 1 Y 
K x 1 
L x 1 
9 8 7 
Answer-pattern 
n =12. 
n=24/3 =8. 
h =54]886 =0-63. 


Thea priori probability of hig by the former formula is 1 — 0:22 = 0-78. 
Taking the steepness as being roughly proportional to n, — ng, this test 
had steepness 2. A further four similar examples, plus the above, 


yielded the following table: 
Test 1 g 7 g 4s 5 
Relative steepness 9 5 4 2 0 
A priori hig 0-10 0-59 0-63 0-78 0-89 
Coefficient 0 0-19 0-35 0-63 1-0 


The positive correlation between a priori hig, the coefficient Á, and 
thé inverse of the steepness is obvious. Naturally the relations cannot 
be exact. 

The conclusions so far arrived at may be conveniently summarized 
here before the experiment proper is described: 

(i) The type of score-scatter, with little or no hig present, is deter- 
mined. by the shape of the answer-pattern. 

(ii) The closeness with which the score-scatter and answer-pattern 
are related depends on the amount of hig present. 
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(üi) The amount of hig present depends on the steepness of the answer- 
pattern. 

(iv) The amount of hig present can be measured. 

These theoretical conclusions were tested in the experiment now 
to be described. 7 


VII. THE EXPERIMENT. 


As opposed to the usual school subject test, the typical group 
intelligence test conforms very well to the conditions for preordaining 
the score-scatter. It consists of a number of independent items 
ranging in difficulty from very easy to very difficult, 4.¢. it is steep. The 
injunction “ Begin at the beginning and go straight through” also helps 
to minimize the amount of hig present. One such group intelligence test 
(Moray House Test 9) consisting of 94 items was chosen for the experi- 
ment. It had been independently standardized, and had’aiso been used 
in two areas in England. For our present purpose a special preliminary 
trial on 30 children was made, and the answer-pattern proved to be 
steep as expected, the number of correct answers to each item ranging 

from 29 to zero. There-were no interdependent items in this test. 
` The experiment proper consisted in designing, by choice from the 
items of the above test, three tests to give certain types of score-scatter,, 
and then examining the answer-patterns and score-scatters actually 
obtained. The first test, test A, was to be designed to give maximum hig, 
and therefore maximum freedom to the score-scatter. Tests B and C 
were to be designed to produce score-scatters skewed positively and 
negatively respectively. For them it was therefore essential to have 
steep answer-patterns, and moreover answer-patterns of given shapes, 
so that their differences should provide the required skew curves, 

Now Moray House Test 9 had been shown to be steep, and at the 
same time reliable data were procurable from which the answer-pattern 
could be obtained, viz. results from 800 children in an English borough. 
From this test therefore it was decided to make three tests A, B, and C, 
each of 15 items, corresponding to the above description. 

The work of finding the answer-pattern was facilitated by the use 
of mechanical counters mounted on a stand. The 800 papers were treated 
100 at a time, and after the second hundred had been finished it was 
found that the correlation between the answer-patterns of these first 
two hundreds was, by the Footrule, 0-997 with a P.E. of 0-0004, and 
therefore it was concluded that the 200 (really 202) papers formed a 
sufficient sample. The answer-pattern of these 202 papers was practically 
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a straight line (see Fig. 1). From such an answer-pattern with a low 
degree of hig there should result a score-scatter consisting of a straight 
line parallel to the z-axis, i.e. every score should have about the same 
number of candidates. Now the degree of hig was very low (h = 0-043); 
yet the score-scatter was the normal curve usually obtained in intelligence 
tests, so that the important conclusion can be drawn that the normal or 
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Fig. 1. Answer-pattern of Moray House Test 9. (202 candidates.) 


Gaussian character of the distribution of mental ages found with intelligence 
tests of the type of Moray House Test 9 48 not caused by, but occurs rather 
tn spite of, the nature of the answer-pattern coupled with a very low degree 
of hig. 

From the above data the three tests A, B, and O were now con- 
structed. Test 4 was designed to give a maximum amount of hig. Its 
15 items were therefore chosen to be of as uniform difficulty as possible, 
a medium! degree of difficulty being chosen. 

1 Medium, that ia, for groups of the ability level of the former Moray House Test 9 
sample. Unfortunately it did not prove medium for the group tested. 

J. of Psych. xxr. 1 6 
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Test B was designed to give the minimum amount of hig, and a 
score-scatter skewed positively, i.e. with the tail to the right, or so as to 
give a median score of 5 and space out the candidates at the top. Its 
items therefore were chosen to increase rapidly in difficulty to question 10, 
then slowly to question 15. Test C, on the other hand, had items increasing 
slowly in difficulty up to question 5, and then quickly up to 15. The first 
items in tests B and C were of identical difficulty, and also the last items. 

As additional aids in the control of hig, the directions in test A, 
where maximum hig is wanted, were all printed before each question, 
so putting each question on an equal footing in this respect. The can- 
didates were also informed that all questions were equally easy, and 
that they might tackle them in any order. The questions were printed in 
descending order of difficulty, to equalize what little difficulty differences 
remained. 

In tests B and O, the directions were only printed before the first 
question of each type, and also the injunction “Begin at the beginning 
and go straight through” was printed at the head. 

The three tests, being short, could be given in a continuous test of 
half an hour’s duration. To equalize time conditions, special directions 
were given to the supervisors, and practice and fatigue effects were 
avoided as far as possible by giving one-sixth of the candidates the tests 
in the order ABC, one-sixth in the order ACB, and so on for the other 
possible orders BAC, CAB, BCA, CBA. 

Ninety-six children of the ages 10 and 11 in one school, and 70 in 
another, sat the tests. The results were treated separately, but only the 
results for the combined group are given here, except for coefficients 
of hig, tabulated separately. 


Pad 
- VIO. RESULTS. 


Answer-patterns obtained. These are shown in Fig. 2. It will be seen 
that, while some items seem to have altered their positions slightly in 
the order of difficulty, the essential features of each test’s answer-pattern 
have been preserved. 

Hig. Test A, it will be remembered, was designed to give maximum, 
tests B and C minimum hig. The actual coefficients of hig obtained are 
shown in the table: 


Test A B 0 
Ist group data 0-35 009 0-045 96 cases 
2nd group date 0-54 0-12 0-13 70 » 
Total data 0-40 0-092 0-065 1866 ,„ 


The disparity between 4, and hg or ho is obvious. 
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Frequency of correct answers. 





Number of question. 


Fig. 2. Histograms of answer-patterns, t.e. number of times each question is correctly 
answered, obtained with the three tests A, B and C. (166 candidates.) 
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Score-scatter (see Fig. 3). The most noticeable feature, at first, is that. 
test A, instead of giving the normal curve one would expect from the 
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P yy 
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Number of question. 


Fig. 3. Histograma of score-scatters obtained with the three 
tests A, Band C. (166 candidates.) 


level nature of the answer-pattern, has yielded such a large number of 
‘zero scores. This is due to the ability level of the population tested being 
lower than*that of the sample which sat Moray House Test 9. The 
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raising of the level of difficulty of test A will tend to skew the score- 
scatter positively, and this is what has happened. 

Test B shows a median score of 5 as required and is skewed positively, 
s0 as to open out the candidates at the top. The formula 


_ 1s 
skewness = a 

where pz = third moment and o = standard deviation, gives here a value 
S = 0-01, positive though slight. 
Test C, which was designed to give a negative skewness, so as to 
space out the candidates at the bottom, does so very satisfactorily, 
having a coefficient of skewness of — 0-24. The effect is rather clouded in 
the total data, but the first set showed the separation of the poorer 
candidates very well. Of 96 candidates, 2 scored zero, 1 scored 1, 
3 scored 2, 8 scored 3 and 2 scored 4, the other 80 candidates being in 

the region of scores 5 to 15. 
Both the purposes for which the tests were designed have therefore 
been fulfilled, the amount of hig has been reduced to a very small 
amount, and the two tests (B and C) have yielded, from the same group 

of candidates, score-scatters skewed in opposite directions. 


IX. CONOLUSIONS. 


The following conclusions apply only to those tests which are com- 
posed of independent items. In the above paper they have been derived 
theoretically and tested practically. 

1. The factors which predetermine the character of the score-scatter 
are the individual and relative difficulties of the questions, the graph 
or table of which has been called the answer-pattern. Hach type of 
answer-pattern tends to produce its own type of score-s r, the curve 
of the latter tending to be the differential of the curve of the former. 

2. The factor which influences the extent of such predetermination 
is what has been called ‘hig’ (higgledypiggledyness of answering). Com- 
plete absence of hig leads to complete dependence of score-scatter on the 
answer-pattern. Experiment showed, however, that even a small amount 
of hig allows the ‘normal’ nature of score-scatters latitude to assert 
itself, so that with intelligence tests the normal distribution of mental’ 
ages found is not caused by, but occurs in spite of, the nature of the 
answer-pattern. 

3. The incidence of hig depends on the steepness of the answer- 
pattern of the test, so that from the answer-pattern it is possible to pre- 
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dict not only the most probable type of score-scatter but also the degree 
of hig likely to be present, and therefore the accuracy of the prediction 
of the score-scatter. 

4, An exact measure of the incidence of hig in any test whose results 
are known is provided by the coefficient A. 

5. It is rather the differences of difficulty between the questions, 
than the absolute difficulty of the hardest, or the easiest, question, which 
determines whether a test will open out the top, or the bottom, candidates. 


(Manuscript received 19 November, 1930.) 
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Create Mind. By C. Spearman. London and Cambridge: Nisbet and Co: 
and The Cambridge University Press. 1930. Pp. xii + 153. 5s. net. ` 


This book is the first of a new series planned and directed by Dr F. Aveling and 
intended to present “the probem of ‘psychology in a popular way but at the same 
time without any logs of soientifio accuracy.” Prof. an has succeeded in 
living up to this aim of the series in a remarkable manner, for his ‘book is at once 
lively and interesting reading and a genuine and important contribution to its most 
difficult subject. In one sense it is an application of his well-known noegenetic point 
of view to a new field, but it is more than this. It abounds in acute and valuable 
observations and speculations on many topics relating to the constructive work of 
the mind. To many readers it may a that the main principles used are desoriptive 
rather than explanatory, and that when, as in the cage of the quantitative principles, 
the standpoint of explanation is achieved, the general position becomes at once more 
highly speculative and hardly adequate to the facts. There seems no doubt whatever 
that all constructive mental work may be perfectly validly described as the eduction, 
or appreciation of relations, and correlates, but the critical reader will want to know 
what further conditions for them are essential besides the mere presence of the 
necessary data. It seems as if invention and discovery ought to be a great deal 
more common, and would be much more commonplace, than they actually are if 
they followed immediately upon their essential data as these are described by Prof. 
Spearman. That the occurrence of the processes required is determined solely by a 
quantitative factor of the amount of nervous or mental energy available appears to 
be a sweeping generalization for which the available evidence is not adequate. 

Yet when all is said the book remains a noteworthy contribution, full of interesting 
illustrations most attractively set forth. It deserves wide reading and serious con- 
sideration. It is challenging, provocative of thought and experiment. It will interest 
the layman, intrigue the peycholosiet, and should give a real push forward to the 
tangled subject with which it deals. ’ 

Psychologies of 1930. Edited by Cant Murcuison. International University 
Series. Clark University Press. Pp. xix + 497. $6.00. 

This is partly a sequel to Psychologies of 1925, and partly an entirely new work. 
Most of the contributors to the former volume have also contributed to this one, 
but as was to be expected they have little that is new to sa AEREO mt aa iner 
The newcomers are Alfred Adler, E. G. Boring, G. 8. Brett, Carr, John 
Dewey, J. C. Flugel, Pierre Janet, T. L. Kelley, K. N. Kornilow, J. P. Nage, I. P. 
Pavlov, F. Sander, A. L. Schniermann, C. Spearman, L. T. Troland, Margaret Wash- 
burn, and Albert Weiss. They certainly contribute to the rather bewildering variety 
of view which confronts the student of modern psychology. Actually the contributions 
are of very varying degrees of merit and of olarity, and some of the papers are of 
merit only in the light of contemporary history of psychology. For example, Korni- 
low’s account of Psychology in the Light of Dialectric Materialism is nothing but a 
curiosity. However, the volume, together with its predecessor, certainly ought to 
be in every psychological library and should be widely used by all students who have 
arrived at a reasonable maturity of judgment. ; 


Genetic Studies of Gensus. Vol. m. Edited by Lewis M. Terman. London: 
Geo. G. Harrap and Co. 1930. Pp. xiii + 508. 21s. net. 


The third volume of this monumental research is called The Promise of Youth 
and describes a ‘‘follow up” investigation of one thousand particularly gifted children 
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some ten to fifteen years after their original test assessments. The whole record, 
which is very well documented and clearly stated, is ay interesting. It reveals a 
considerable and encouraging stability of unusual gifts with increasing age. © : 

Taken together, the three volumes now published by Prof. Terman and his assist- 
ante are a most important and weighty contribution both to general psychology 
and to educational work and methods. They should have a permanent place as 
standard treatises in the realm with which they deal. 


Sound and Meaning in English Poetry. By Karuartve M. Wizson. London: 
Jonathan Cape. 1930. Pp. ix + 352. 10s. 6d. net. 


What is the nature of the marriage between sound and meaning which constitutes 
poetry? The psychologist, as well as the prosodist, should contribute to this discussion, 
and the nesthotine of music as well as of literature is involved. It is fortunate that 
the author of this stimulating and provocative book has interests in all these 
camps. ‘ 

Her ent may perhaps be summarized in this way. Music is probably more 
primitive than speech, which is an adaptation of music to serve utilitarian ends. Both 
poetry and prose bear the marks of this relationship in the possession of a musi¢ not 
merely in their words and rhythms, but in the inflections or modulations of the 

voice. In prose these inflections, although they should be in some sort 
consistent, need not make a melody: in poetry they do, and this perhaps is the most 
fundamental difference between the two ways of speech. 

The original poetry was presumably sung poetry: spoken poetry differs in that 
‘the pitch of the speaking voice moves continuously instead of jumping from note to 
note, but the essentials of song are still present, and we may—if profited thereby— 
transcribe the spoken poem into a musical notation of sorts. The work of Scripture 
(Researches in erimental Phonetics) on the modulations of pitch in spoken words 
and sentences is relevant in this connection, and the author points the need for more 
studies along these hnes, dealing with the English of England as well as with that of 
America. $ 

The studies of Miller (Science of Musical Sounds) and Scripture (op. cit.) show 
that each vowel has its own characteristic pitch, although these investigators differ 
as to the relations wh:ch exist between this characteristic pitch and the pitch of the 
particular note to which the vowel may happen to be sung. Consonants tend to the 
class noise rather than note, and are more difficult to ie but they divide clearly 
into families, some mixing well and others badly, as Raymond (Rhythm and Harmony 
in Poetry and Music) among others has pointed out. 

The sounds of music and of poetry differ in fact far less than might on first thoughts 
be supposed. Is there a more fundamental distinction in meaning? Poetry uses words 
with a dictionary refarence, music does not; but in considering aesthetic meaning 
(broadly defined by the author as “the whole content of the mind as filled by the 
eine at gives mring”) this is not the major consideration. The problem of how 
words work in us is again one for psychology. The merely scientific reader may be 
blind to the imagery of “sweet peas on tip-toe for a flight”: the merely musical 
reader may be sensitive only to rhyme and rhythm and cadence. Could we not have 
more psychological studies of the ways of experiencing poetry? 

Lastly, how does meaning express itself in sound? Onomatopoesia is obviously 
fundamental, and takes us back to the origin of speech in vocal gesture. Sense and 
sound are not separates to be recanciled, and poetry is not compounded of two 
elements—musio and meaning—but is one thing, meaningful sound. Rhyme and 
alliteration, for example, are not the mere ornaments of poetry} the poet’s thought 
comes in rhymed form, as may be seen from a study of the assonances in the un- 
rhymed verse of Campion, Milton, and many of the Elizabethans. The exquisite 
vowel music of Campion and Spenser, depending largely the one on echoes, the other 
on melodious sequences, is illustrated at some length in one of the most attractive 
sections of the book. Best of all perhaps is a final chapter of some fifty pages devoted. 
to a detailed analysis of the Ancient Mariner as a classic example of the Indissolubility 
of sense from sound. 
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Restriction of output among Unorganized Workers. By STANLEY B. MATHEWSON, 
with c ape by W. M. Lerserson, H. S. Dennison and A. E. Moraan, 
New York: The Viking Press. 1931. Pp. xii + 212. 


Restriction of output is frequently ascribed to the trade union movement. That 
this ia not the whole truth is evident from this very interesting account of the state 
of affairs found by Mr Mathewson in works in America where the men were non- 
unionists. Mr Mathewson, it should be added, lived and worked with the men whose 
methods and attitudes he was studymg. His experiences are amplified from those 
of six other men who were working in other industrial centres. 

Mr Mathewson shows that restriction is practised by the non-union worker just 
as much as it is by the member of a trade union. It is practised for many reasons and 
in many ways. Fear of unemployment, laziness, personal grievances, etc., are im- 
portant factors; but perhaps the most important is the war with the time-study man, 
as he is shown at work in this study. -~ 

Mathewson makes various suggestions as to the way in which the situation may 
be alleviated. For these, and for the views of the three authorities who have con- 
tributed chapters on “The ceremonies of restriction”: “What can employers do 
aon ie and “Conclusions,” those interested in labour problems are referred to 

ook. 


Psychopathology. A survey of modern approaches. By J. ERNEST Nicoli, with 
foreword-by W. H. B. Stopparr. London: Baillitre, Tindall and Cox. 
1930. Pp. xii + 203. 10s. 6d. net. 


It is an unfortunate practice with many writers of books on psychology to insert, 
at the end of their main work, reprints of papers which have been published elsewhere. 
Dr Nicoli has followed this lead. Some ninety-two pages only of print are devoted to 
an outhne of various views on psychopathology: the rest of this book consists of 
reprints of three papers. The first paper is said to be “an almost verbatim tran- 
scription of some impromptu remarks made before an informal discussion at a meeting 
of a local group of the Psychopathology Sub-Committee” on the concept of the ego 
in psychiatry; the second is a paper on type pay chology, in which Jung’s types are 
considered to the extent of 21 pages—the w. of Jung’s psychology having been 
previously dealt with in under 12 pages—and in which the importance of a con- 
sideration of types, for example in the management of the staff of an institution, is 
stressed; the third paper is confined to a discussion of the Herd Instinot, and the 
conclusion is reached that “there is little need (m psychopathology) for a mere m- 
stinct of gregamiousness and as to invoking any broad herd-system as a factor in 
mental derangement, it would be regarding this factor as mucRymore unitary and 
definite than it really 1s, and the very comprehensiveness and oompa of con- 
structions of such a system would make it too unwieldly for clinical explanations. 
Last, but not least, it would. introduce still more ia pret An those ‘mental me- 
chanisms’ that are already too numerous and ill-defined.” This may be so; but, if 
so, one fails to understand why almost half as many pages are devoted to the herd 
instinct as are allotted to the whole subject of psychopathology. 

I criticize this feature at length because it is obvious that Dr Nicoli could have 
written an exceedingly valuable book. There 1s no doubt but that he knows his 
subject-matter, and a clear exposition of the various theories, with proper emphasis 
on their similarities and points of difference, would have been a great help to many 
students; but the outlines of the various theories are too condensed to be of use. 
Prince, Freud, Adler, J ung, Rivers, Watson, Kempf, Berman, Biochemical and 
Physiological Theories, Krtschmer and others cannot usefully be expounded in 
28,000 words. Dr Nicoli has endeavoured to do this. He has succeeded better than 
most would have thought possible. One closes the book regretting that he had not 
doubled the length of each chapter—and omitted the three appendices. 
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estion Therapy. By E. Jorowrcz. Hypnosis and Hypnotherapy. By G. 

es. Translated by Arnoro Emourt. London: C. W. Daniel and 
Co. 1931. Pp. 237. 8s. 6d. net. 


Suggestion Therapy gives an account of several of the methods both of direot and 
of indirect suggestion as they have been developed and used in recent medical practices 
mainly in France and Germany. There is some discussion, not over clear, of the 
mechanisms through which these methods may be supposed to work. Hypnosts 
and Hypnotherapy gives an account in considerable detail of ways of inducing hypnosis 
and of the kinds of case to which this method of cure may be applied. Here again the 
theoretical portions lack clanty. The book is in the main adibeated to the medical 
practitioner, and will be found useful both by him and by the instructed layman. The 
authors are duly cautious in their recommendations. The translation is of the literal 
rather than of the literary kind. 


Analyse der Suggestivephdnomene und Theorie der Suggestion. By A. HERZBERG. 
Berlin: 8. Korgen. 1930. S. 128 M. 7. 

The first part of this interesting monograph deals with various points of view 
from which ihe phenomena of suggestion and related phenomena have been studied. 
This is clear but not very comprehensive. The second part attempts an original 
analysis, based upon actual observation, of these phenomena in their individual 
and social aspects. The third part discusses the theary of the matter. A rather brief 
bibliography is appended. 


Aphasia in Children. By Arex. W. G. Ewe. Oxford Medical Publications. 
Oxford University Press. 1930. Pp. xi + 152. 


This book contains observations of an extraordinary interest and theoretic value. 
Briefly, Ewing has found that a number of children never learn to speak or under- 
stand speech, and may even be thought to be deaf mutes, who suffer only from a 
relative deafness for sounds of high frequency. These sounds appear in a number of 
vowels and consonants, so that without them the vowels and consonants cannot be 
discriminated and heard speech is therefore meaningless. With ingenious teste Ewing 
discovers that the supposed deaf mute can hear and then trains the perception for 
high frequency sounds by using great intensities. Eventually the dilien are thus 
taught both to hear words and to use them. He also examined a few cases of acquired 
aphasia and found the symptoms different from those in congenital aphasia of his 
type. From this he concludes that the two conditions are fundamentally different— 
a conclusion by no means inevitable and not substantiated by evidence of any ex- 
tensive knowledge by the author of acquired aphasia. The book suffers from bei 
written in a jerky style and it is difficult to get a clear clinical picture of any one case, 
for in no instance are the history, symptoms, treatment and outcome given seriatim. 
A he data are scgyfered throughout the book and the reader has to do such synthesis 
as he can. 


L Evolution de la Mémoire et de la Notion du Temps. By PIERRE JANET. 
Paris: A. Chahine. 1928. 565 fr. 


Of these three volumes the first deals with La Durée, the second with La Mémoire 
Élémentaire and the third with L’Organisation du Temps. They consist of lectures 
given at the Collège de France and are published practically as they were spoken. 
They are a brilliant and notable contribution to their subject-matter, abounding in 
the most acute psychological observation, and full of delightful humour. The general 
position is that man, faced by a threatening world, has been forced to discover or 
Invent pro ively more and mare adequate ways of dealing with his practical 
difficulties. The most significant of these concern ways of learning to utilize absent 
objects and along this path has developed all memory reactions and all notion of time. 
Typically the situations that give rise to these developments are social situations. 
Every ‘serious psychologist would enjoy and profit from a careful reading of these 
moat attractive discussions. j 
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Social Psychology. By E. T. Krurarr and W. C. Recxrxss. London: Long- 
mans, Green and Co. 1931.‘ Pp. vii + 578. 15s. net. 


This is intended definitely as a student’s textbook. Each chapter has ita biblio- 
graphy and its exercises and questions. There is no doubt that a good introductory 
study of social psychology is still very much needed, but this book does not meet the 
need. There is no clear eh aes of any well-defined point of view. Much of what is 
discussed might just as well be considered in general individual psychology and some 
of the rest belongs properly to sociology. Nothing stands out clearly and even the 
references to other work are overweighed by the desire to be very comprehensive. 
Altogether the book 1s disappointing. 


A Changing Psychology in Social Case Work. By Viraria P. ROBINSON. 
University of Carolina Press. (London: Humphrey Milford.) 1930. 
Pp. xvii + 204. 11s. 6d. net: 


“This book contains two parts. Part I contains a condensed but accurate and clear 
presentation of the development of individual psychological studies prior to 1920. 
The stress here is laid mainly upon the recognition that the dominant notion in 
studying and developing social adaptability is that of understanding the individual 
person. Part TI is called “The Emergence of Relationship.” Some of this again is 
historical and gives a clear and just account of the growing recognition that no 
individual can be properly understood except by a oaeoi. study of his social setting 
and his relationships to other individuals. eee of it is constructive and shows how 
this wider conception may be clarified and applied. The whole book is well worthy 
of study. It contains numerous illustrations well chosen and treated, and it is written 
in a sober and unexaggerated strain. There is a selected bibliography which will be 
useful, though, perhaps, the selection might have been a little more drastic. 


The Primary School. Report of the Consultative Committee of the Board of 
Education. London: H.M. Stationery Office, 1930. Pp. xxix + 290. 
23. 6d. net. ‘ ; 


The publication of this Report marks a definite step in the advance of educational 
psychology. Not so much by way of the addition of new knowledge—there is nothin, 
new to psychologists in it; but by way of the complete transformation of educatio 
values. For the first time in history, the aims and technique of education for children 
between seven and eleven.years are conceived as necessarily rooted in the facts of 
their growth and development. Every of the discussion of curriculum and 
methods shows the fertilizing influence of the notion that the work of the Primary 
School “must be to supply children between the ages of seven and eleven with what 
is essential to their healthy growth—physical, intellectual and_moral—during that 
particular stage of their development” (p. 92). And the wisdom basing the internal 
organization of the school on @ classification of the children by their capacities and 
natural gifts is fully accepted. ` 

The clear and well-wntten chapter surveying the broad facte of mental develop- 
ment is chiefly based upon Prof. Burt's memorandum, itself s izing what is 
known about the various ta of mental life in these years, and included as an 
appendix. Another very valuable memorandum on anatomical and physiological 
development, by Prof. H. A. Harris, is appended. ; 

Prof. Burt, after drawing attention to the great field for research still offered by 
these years of psychological growth, deals first with what is known of intellectual 
development. He uses the close inter-correlations of specific abilities in these years 
and the uniformity of growth in general intelligence, to set aside the older ‘strati- 
graphical’ and ‘recapitulatory’ theories of development. The characteristics of the 
various sensory, motor and ‘higher’ mental capacities and operations are summarized, 
and the general implications of all these facts brought out most admirably. 

He then raises some of the many questions still at issue with regard to emdtional 
development and instincta, where he deals rather more tenderly with the ‘recapi- 
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tulatory’ and ‘culture-epoch’ theories. But the direct descriptive facta of the spon- 
taneous interests of n from seven to eleven, as shown in their play, their 
drawing, their favourite handicrafts and their reading tastes, which Prof. Burt is 
able to offer, suggest how gratuitous such ‘theories’ are. 


Introduction to Psycho-analysts for Teachers. Four Lectures by ANNA FREUD. 
Translated by Barsara Low. London: George Allen and Unwin, Ltd. 
1931. Pp. 117. 3s. 6d. net. 

The four lectures deal with the following topics: Infantile amnesia and the Oedipus 
Complex; The infantile Instinct-Life; The Latency Period; The relation between 
Psycho-analysis and Pedagogy. They contain little or nothing that is new, but they 
are exceedingly clear, and present the Ger Sag yea position concerning the matters 
disoussed with considerable force. Miss Barbara has done her work as translator 
in an excellent fashion. 


Sin and the New Psychology. By Ciurrorp E. Barsour. London: George Allen 
and Unwin. 1931. Pp. 224. 6s. net. 

The purpose of this book is to reconcile Christianity and psycho-analysis. All 
that is true in the latter—and the author is inclined to consider that there is much 
that is true—had been already formulated and proclaimed in the former. It is prob- 
able that few psycho-analysts, and perhaps still fewer theologians will be willing 
to admit this. However, in the course of his advocacy of this view Dr Barbour draws 
me interesting parallels. His writing is clear and he is well informed as to his 
problems. s 


An Introduction to the Psychology of the Class Room. By C. E. HorLey. Boston: 
D. C. Heath and Co. 1930. Pp. x + 257. 


This is planned as a textbook for intending teachers, and 1s written with a view to 
avoiding all those technical parts of psychology which the average teacher finds it 
diffioult or useless to try to assimilate. The result is clear enough but undistinguished 
and in no way original. 


La Méthode Concentrique dans Vétude des psychoneuroses. Par M. LAIQNEL- 
Lavastong. Paris: A. Chahine. 1928. Pp. 279. 


The Concentric Method in the Diagnosis of Psychoneurotics. By M. Laianet- 
Lavasting. London: Kegan Paul, Trench, Trübner and Co., Ltd. Inter- 
national Library of Psychology, etc., 1931. Pp. x + 217. 10s. 6d. net. 

These are a series of lectures delivered at La Pitié Hospital in Paris. They are 
very much better in French than in their English form, for this translation into 

English is crear wooden. The concentric method in diagnosis seems to consist 

mainly in a ification of different points of view (called here ‘zones’) from which 

the psychoneurotic may be examined or studied. It would be unfair to the author 
to attempt to state very briefly his method, for such force as it has can become 
apparent only by & careful study of his illustrative cases. On the whole the most 
interesting of the lectures deals with the relation of psychoneuroses to various ascetic 
and mystical experiences. Here in particular some excellent illustrative material 
has been collected. 

The various plates which adorn the French volume have not been reproduced 
in the English. 


The Pattern of Life. By Aurrep ADLER: edited by W. B. Wore. London: 

Kegan Paul, Trench, Triibner and Co., Ltd. 1931. Pp. 271. 8s. 6d. net. 

Dr Wolfe begins the book by an od siete essay on the work of Alfred Adler. 

The rest of the volume consists of popular lectures, each discourse being a case study 

of some ‘difficult’ child. Nothing new comes out of Adler’s remarks about these 
selected cases. The whole thing is a bit of very easy book-making. 
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The Education of Children. By ALFRED Apuzr. Translated by ELEANORE and 
Frieprion Jensen, M. D. London: George Allen and Unwin, Ltd. 1930. 
Pp. iii + 309. 12s. 6d. net. 


_ There is little that is new in this book. The author stresses the importance of 
right adult guidance in the mental and social growth of children, he outlines the 
general form and nature of the normal young individual’s struggle for development 
and expression, and quotes instances of the kind of problems to which children are 
from time to time forced to adjust themselves. 

An account is given of the particular influences likely to affect and trouble the 
child at school, and methods are suggested for handling or avoiding these. In an 
appendix there is an Individual Psychological questionnaire, together with five case 
histones and commentaries. 


Emotions of Men. By F. H. Lund. London: McGraw House Publishing Co., 
Lid. 1930. Pp. x + 348. 12s. 6d. net. 


Emotions of Men is a pleasantly produced, lively and popularly written book. 
It deals with a variety of problems of emotion. It is as accurate as could be expected, 
though it mdulges in a number of generalizations and is often over-dogmatic in its 
statements. The two chapters on Emotions in History and Emotions in Politics provide 
some interesting material and cases for the social psychologist. The study is well 
calculated to attract the psychologist in his lighter hours and ought to have a con- 
siderable appeal to the general reader. 


Religion and Infe. By W. B. Sutsre. Oxford University Press. 1930. Pp. 
v + 135. 6s. net. 


Dr Selbie’s new book consists of six lectures delivered in the Univeratty of Harvard 
under the William Bolden Noble Foundation. Their topics are: Religion and History; 
The Psychological Interpretation of Religion; Belief in God; Religion and Ethics; 
The Christian Contribution; and Eternal Life. Only the second lecture specifically 
concerns psychology. In this Dr Selbie welcomes the contribution made by psycho- 
logical study towards an understanding of religious faith and life, and maintains that 
one of its main issues is that it helps to show how religion may unify and deepen the 
significance of human experiences. The lectures are a characteristically sane and 

‘balanced contribution to their subject. 


Philosophy of the Unconscious. By Epuarp von Hartmann. Translated 
by C. K. Oapzen. London: Kegan Paul, Trench, Trübner and Co., Ltd. 
International Library of Psychology, ete. 1931. Pp. xxxvii + 368. 
15s. net. 


This new translation of von Hartmann deserves a warm selon at a time when 
public interest m views about unconscious mental proceases has been violently 
stamulated by psychological research and -spedulation. Mr Ogden has‘done his 
work very we Tea: and the present edition is far more handy and useful than any 
other for the English student. 


Organische Erziehung. By R. Druvxurs. Berlin: Otto Elsner. Pp. xii + 66. 
4,40 R.-M. 

In this essay the author applies the Marburg ‘structural’ psychology of types 

to education. The first part is concerned with a general discussion of method. The 

chology of types tries to show that there are laws operative within individual 

ifferences, and that each individual is bound by his type to interpret experience 

in a certain way. Each type, too, has its value, and so far from attempting to force 

everyone into the same mould, which educational systems are inclined to do, they 

ought to take account of these general differences of type and try to preserve the most 
valable aspects of each. 


94 Publications Recently Received : 


The second part gives a concise and clear summary of the various types that have _ 
been elucidated by the Marburg school such as the integrate and its subdivisions 
(Is Iz, I) the synaesthetic, and the disintegrate. But some of the general remarks 
have a tendency towards over-generalization: “The same applies to the difference 
_ between youth and age in the history of civilization; the old cultures evince a strong 
in tion.” 

he last part deals with integration and disintegration (in the Marburg sense) 
in its relation to the phases of human development. The author uses Charlotte 
Buhler’s division into dhildh ood, prepuberty, puberty, and adolescence, and shows 
that in each of these phases there is a struggle between the fundamental ‘structural 
plans’ of integration and disintegration, one of which finally becomes the permanent 
aspeot of the personality. It is during the second and third phases that educational 
method should adapt itself to the fluctuating mode of integration. When the child 
is in an integrate state, it should not be forced to behave in a disintegrate manner, 
though it is necessary that the integrate adolescent should learn discipline and 
continuous endeavour, which are disliked by the integrate. 


Die Theologie Caluns. Ihre innere Systematik im Lichte strukturpsychologischer 
re ngsinethode. By H. Weser. Berlin: Otto Elsner. Pp. 68. 4,40 
MM. 


The author approaches the relation between theology and psychology from the 
typological, structural side. An analysis of Calvin’s type of mind is made, using the 
results of the Marburg school, and this throws a new light on the important principles 
of his theology. The method is of interest to psychologists perhaps more than to 
theologians bab it cannot be ignored by either. 


The following eleven volumes are all published by Beyer und Mann, Langensalza. 
They form part of a large collection entitled Friedrich Mann's PADAGOGISOHES MAGAZIN, 
Abhandlungen vom Gebiete der Pädagogik und ihrer Hilfawissenschaften. It already contains 
some 1350 numbers, which range over all the practical and the theoretical aspects of 
education, psychology, and philosophy. Its aim 1s to provide literature of this kind in a 
compact form at a moderate price; 1ts success can be gauged from the fact that many 
volumes have run through several editions. It contains treatises by Ziehen, Jaensch, 
Kroh, Becher, Vaihinger, Tumlirz, and numerous other distanguished psychologists and 
paedagogues. 


(1) Die Gefühlsbetonung von Farben und Farbenkombinationen bei Kundern. 
By Anna Martin. 1921. Pp. 44. 0,75 R.-M. 


An examination of the factors an which the emotional effect of colours depends 
in children. Simple associations often arise and influence the liking or disliking of a 
colour. Red has the most associations in both sexes, but girls on the whple prefer 
red to blue, wh boys prefer blue to red. The investigation is of interest in con- 
nection with the training of colour discrimination. 


(2) Das Bid des Erzichers im Zogling. By QyusnN Lro. 1931. Pp. 86. 2,20 
R.-M. 


One of the commonest and most difficult problems of education is what the author 
calls ‘the contrary emotional attitudes’ of the child towards the teacher, hate, fear, 
disrespect, eto. He gives reasons for their development and traces their intensity, 
the length of time they last, and their influence on the personality of the child, going 
on to discuss the paedagogital implications and the kind of attitude that is desirable. 


(3) Ein Beitrag zur Lehre von der eeg) der optischen Raumauffassung 
und des optischen Raumgedächtnisses bei Schulkindern. By KARL Asmus. 
1922. Pp. 61. 1,50 R.-M. 

Various geometrical figures were shown to children for eight seconds. They then 
had to reproduce them, and again after thirty minutes. In this way an examination 


i Publications Recently Received 95 


was made of the powers of retention, synthesis, comparison, and abstraction. Fol- 
lowiag Hicks sad Revert, the author shows that eye movements have nothing to do 
with the over-estimation of small areas or the under-estimation of larger ones. He 
discusses the Gestalt problem, mirror images, and the kinaesthetic sensations that 
arise when straight and crooked lines, curves, etc. are presented. . 


(4) Moglichkeiten und Grenzen der experimentellen Pädagogik. By Prof. G. 
Devomrer. 1926. Pp. 34. 0,80 R.-M. 

A brief but clear historical introduction is followed by an acute analysis of the 
fields of various branches of child and applied psychology, the formulation of their 
guiding principles, and a discussion of the biological, historical and sociological 
imitations of experimental paedagogy. 


(6) Das Eratehungsztel als Ausdruck sozialen Lebens. By JosEF SCHMIDT- 
HARTEFELD. Pp. x + 180. 1931. 5,20 R.-M. 


The first of this book attempts to bring some clarity into the many and 
conflicting definitions of sociology, its aim and scope. The second traces the develop- 
ment of sociological concepts in recent times, of various current ideals of education, and 
ofthe theories of values that underlie them. The author’s discussions of the influence 
of Comte’s positivism and the socialism of Marx and Engels on the formulation of 
aims and methods in education are very interesting and are illuminated by a wealth 
of illustrative quotation from an exhaustive bibliography. The last part contains a 
eae philosophical critique of sociological systems, theories of values, and educa- 
tional aims. 


(6) Bidetik und Schulunterricht. By MARGARETE ZIMMERMANN. 1931. Pp. 88. 


j „M. 

This is quite one of the most useful books on eidetic imagery that has yet appeared. 
It gives, in a short clear form, all the facts that have up to the present been assembled 
about this very important branch of child and general psychology and a full biblio- 
graphy ; and it does not hesitate to point out where the facts are insufficient to warrant 
the very wide eralizations that have sometimes been made. Thus, for instance, 
the theory of the ‘unitary typo’ is considered ‘not proven.’ The last chapter deals 
with the special importance of the eidetic disposition for the schoolchild. For anyone 
who is about to embark on eidetic investigations, this should prove an invaluable 
‘pocket reference book.’ . ' 


(T) Analyse der freien Märchenproduktion. By RemmarD Norte. 1931. 
Pp. 144. 3,60 R.-M. i 

This is an interesting analysis of the spontaneous production fairy tales by the 
children on the Marburg South school. The children were shown @ picture, and then 
proceeded to unfold describe the images and tales that arose in their minds. The 
most vivid and ge fantasias were produced by eidetic children belonging to the 
so-called B- . The experimental part, on the influence of musio and of differently 
coloured nds on the course of the stories told by the child, throws interesting 
light on the emotional concomitants of fairy tales. The author surmises that primitive 
tales are largely eidetic in origin, and quotes a number of anthropologiste like Lévy- 
Bruhl and Frobenius in confirmation. > 


(8) Probleme der Charakterologie. By Orro Tumurmz. 1928. Pp. 69. 1,70 
R.-M. : 

This essay reviews the characterologies and types of Rutz, Kretschmer, Ewald, 
Wahle, Alfred Adler, Kunkel, Klages, Spranger, and Utitz acourately and fairly. 
In each case the limitations and the reasons for them are indicated. The author draws 
general parallels between the various systems, shows the directions which research 

‘into character ought to take, and indicates its importance for education. 
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(9) Die Grundlagen der Charakterologie. Fifteen lectures by Prof. Ta. ZIEHEN. 
1930. Pp. viii + 362. 9,00 R.-M. 

After the majority of ‘ hobiographies’ and pseudo-scientific works on the 
peyohology of poi: this for oe like ee of fresh air oti fog. It is written 

an author distinguished as a ologist, a jatrist, & Ə 
and a philosopher, with that clarity which i is the result Re very wide eee 
perience and profound scientific insight. The book traces the causal factors in the 
development of character, the endogenous and hereditary, and the exogenous or 
environmental. The anatomical and piyninlogical bases of character and temperament 
are fully dealt with as well as their development from childhood to senility. Too 
much space seems at first sight to be devoted to psychopathological manifestations, 
but that is chiefly due to the fact that in them norma! aspects are seen ‘in high relief’ 
as it were, and that they have been studied far more fully and recorded more scientifi- 
cally, without a value bias. The last sections deal with the prognosis and prophylaxis 
of character and temperament. In an appendix Ziehen has collected a number of 
characterological examples drawn from his practice in therapeutical paedagogy and 
criminal psychology. 


(10) Das Lebensratsel des Instinktiven. Vol. 1. Instinktforschung und Teleo- 
logteproblem. By PauL Lucutenpere. 1925. Pp. 107. 2,00 R.-M. 
This is the first volume of a larger work, which deals with instinct as the central 
problem of the philosophy of biology. It is concerned with the various teleological 
theories of instinct that have been propounded by Driesch and others. 


(11) Uber das Verhalten der Primitiven zum Tode. By Fetix Souerxe. 1923. 

Pp. 232, with a bibliography and an index of less known tribes. 3,50 R.-M. 

The author surveys an extensive literature, from which he elucidates the main 

aspects of Pelli ideas about the dead, and the relation of body and soul. He 

finds that the animistic stage is preceded by ‘animatistic’ and magical conceptions. 

The living take up an entirely egoistacal attitude towards the d although at an 
early stage there are traces of the more civilized, non-egoistic attitude. 


REGISTER OF THE 
BRITISH PSYCHOLOGICAL SOCIETY. 


52 Upper BEDFORD PLAOE, 
W.C. 1. ` 
May 1st, 1931. 


Dear Sir, 


May I through the Journal thank members of the British Psycho- 
logical Society who have sent in registration forms to the Temporary 
Registrar? The trouble taken by members in making out these returns 
has been greatly appreciated by the Council. 

The register, which has taken the form of a card index, is now 
nearing completion. It is hoped that those members who have thought 
the form too elaborate or too specialized for recording their connection 
with the Society, will not refrain on this account from sending in a 
return. Every form that shows a member’s occupation and line of interest 
in psychology is of value for the register. 


Yours faithfully, 


BEATRICE EDGELL, 
President. 
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PROCEEDINGS OF THE 


BRITISH PSYCHOLOGICAL SOCIETY. 


March 14, 1931. 


February 25, 1931. 
March 25, 1931. 


April 22, 1931. 
May 27, 1981. 


` 


March 2, 1931. 
May 4, 1931. 
March 26, 1931. 

A 


April 16, 1931. 


February 13, 1931. 
Maroh 12, 1931. 


May 8, 1931. 


GENERAL MEETINGS. 


“A Brief restatement of the Case for Psychological Hedonism and 
an Examination of some Fundamental Concepta in Affective 
Psychology.” By Mr RUSSELL SEDGWIOK. 


SECTIONAL MEETINGS. 


MEDICAL. 

“On Defining Psycho-analysis.” By Dr ADBIAN STEPHEN.” 

“A New Approach to the Problem of Psychoneurosis in Child- 
hood.” By Dr M. F. J. LOWENFELD. 

“A Clinical Study of Obsession?’ By Dr H. V. Dioxs. 

“The Remote Consequences of Psycho-Analysis on Individual, 
Social and Instinctive Behaviour.” By R. Money KYBLE, 
Ph.D. i 

EDUCATION. 

“SomeContrasted Aspects of Psycho-Analysis and Education,” 
read by Miss M., N. Smarz. 

“Four Cases Ilustrating the Technique of Remedial Teaching,” 
read by Miss M. MacTaaaart, Ph.D. 


INDUSTRIAL. 

“The Idea of ‘the thing as a whole’ in Certain Forms of Learning.” 
By M. Drury Sarra, M.A., Ph.D. (of the Cambridge Psycho- 
logical Laboratory). 

“A New Performance Test of Intelligence.” By W. P. ALExan- 
DEB, M.A., B.So. (of the Department of Education, Glasgow 
University). i 

AESTHETIOS. 


“Reality in Life and Literature.” By Mr R. Exus ROBERTS. 

A discussion on her article, “Archetypal Patterns in Tragic 

_ Poetry,” by Miss M. Bopxm, M.A. (British Journal of Psycho- 
logy, Ootober, 1930, p. 183.) 

A Paper with Musical Illustrations, given by Professor DONALD 
TOVEY. 
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JOINT MEETINGS. 
(Tue BRITISH PSYCHOLOGICAL Soamry AND Tam CAMBEDGE 
PSYCHOLOGICAL Socrryr.) 


February 14, 1931. A Disouasion on “Neural Mechanisms in Behaviour,” opened by 
Professor W. S. HUNTER, President Elect of the American 
Psychological Association. 
A Paper on “Reflex and other Types of Response,” by Dr R. S. 
Caren, of The Oxford Physiological Laboratory. 
A Discussion on “Psychical and Physical Causation,” by Dr 
C. D. Broan. 


-Experimental Demonstrations were given on: 
“Investigation of Temperature Sensations.” By Dr J. T. Mao- 
Curvy. 
“The Abstraction of Colour and Form.” By Dr O. A. OmSER. 
“Class Demonstrations of Weber's Law for Vision and Hearing, 
Dark Adaptation, and the Variation of Acuity with Ilumina- 
tion.” By Dr H. BANISTER. 
“The Learning of Games of Skil.” By Mrs M. Drury Sunre. 
“Peripheral Perception of Movement.” By Miss M. D. VERNON. 
“The Learning of Simple Movements in the Guinea-Pig.” Mr 
G. 0. GEIMNDLEY. 
“The Effect of Glare on Perception.” By Mr A. H. D. Tozer. 
“Peripheral Perception of Form and Position.” By Mr J. M. 
BLACKBURN. 
‘‘Eleotrical Responses from Skin Receptors in the Frog.” By 


Dr H. HOAGLAND. 
` 
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Burtt, Anprew, M.A., B.So., Carradale, 57, Erith Road, Belvedere, Kent. 

Betton, Rev. LESLI J, B. An MSc., 76, Murray Terrace, Aberdeen. 

BENDIT, Dr LAURENOE J OHJ, 21, Bromley Common, Kent. 

Besser, E. A., MA., M.D. D. PM. (Physician, Tavistock Olinio, Clinical 
Assistant Bethlem, late Clinical Ass. Maudsley), 42, Harley Street, W. 1. 

Bure, G. O., M.D., 5, Harley Street, W. 1. 

BurKenay Hr, Lt. Col. O. A. R., LMS., M.A., MLD. gis Sapena n; 
Ranchi European Mental Hospital, Ranchi (Bihar and Orissa), India. 

BEBLYN, J. A, M.B., 19, Greenfield Crescent, Calthorpe Road, Edgbaston. 

BERNSTEN, E., B. So., Ph.D., 49, Cable Street, E. 1. 

Buvax-Brown, M. MA, M.B., "ChB. 26, Park Crescent, Portland Place, 

1 

Brvrxeton, Miss S. BL, B.Sc., National Institute of Industrial Payohology, 
Aldwych House, W. O., and Silverwood, Pyrford, nr Woking, mey: 

Buamav, NATH JHA, B. ‘So. - L.T, BEd, U.P.I.S., Training College, 
Allahabad, U.P., India. 

Buarekar, M. V., 2, Garden Lane, Sandhurst Road, Bombay 4, India. 

Broxersrera, Miss, B.Sc., Ph.D., St George’s Training College, Garrat 
Terrace, Edinburgh. 

Bus, H., 11, Toller Drive, Heaton, Bradford. 

Bros, W. R., M-R.CS8., L.R.C.P., 21, Nottingham Place, W. 1. 

Brroumrovaes, 0., M.A., 103, Tonbridge Road, Maidstone. 

Bryanwason, Prof. Aveust, Ph.D. 

BuacksBuny, J. M., B.So., Cambridge Psychological Laboratory, Cambridge. 

Braorre, Dr C. P., Pasturewood, hamley Green, Surrey*- 

BLAOKLEDGR, Miss as M., Rose Hill, Lydiate, Nr’ ‘Liverpool. 

Brar, C. J. LONGWORTE, M.LR.C.8., L.R.C.P., 5l, Sheen Road, Richmond, | 

urrey. 

Bran, Sranuey M., S.P.M., B.A., Cilmery Park, Builth Wells, R.S.O. 

Broor, Miss O., MLA. (Lond.), Stockwell Training College, Stockwell, S.W. 9. 

Bopá, Miss O., 12, Langbourne Mansions, Langbourne Avenue, Highgate, N.6. 


E.LAoe. BODKIN, Miss A. M., M.A., 50, Southwood Lane, Highgate, 


BOOST Ps .8.,M.D., D. So., F. R. C. P., West Riding Mental Tee al Wakefield, 

orks 

Bostoox, H. J., J.P., Shawms, Radford Bank, Stafford. 

BovsrmLp, SranuEyY, M.D., 10, Albion Street, Hyde Park, W. 2. 

Bowze.zy, Miss M., M.A., 80, South Hill Park, Hampstead, N.W. 3. 

Bow sy, Josx M., B.A., 21, Ampthill S uare, N.W. 

BOYLE, HELEN, MD., LR.GP., 9, The Drive, Hove, Sussex. 

Braory, Dr H. O. H., 6, Elmdon Road, Acock’s Green, Birmingham. 

BRAOCKENBURBY, Miss L., M.A., L.C.0., Graystoke Place Day Training College, 
Bream’s Buildings, E.O. 4. 
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Brappoog, A. P., M.A., B.So., 82, Kingsbury Road, Erdington, Birmingham. 

Braprorp, E. J. G., M.8c., The University, Sheffield. 

BRADLEY, James T., B.A, Ph.D., 47, Bouthdean Gardens, Wimbledon 
Park Road, S.W. 19. 

BRAITHWAITE, R. B., M.A., King’s Roe dead Cambridge. 

BRANDER, JOHN, MD. (hain MLR.O. Dd. P.M. (Camb.), Colney 
Hatch Mental Hospital, New Southgate, Oy it 

Branson, Dr Guy J., 272, Ha agley. Edgbaston, Birmingham. 

Baresiey, Mrs M., B.Sc., MB.B.S., Granary Cottage, Crabtree Lane, 
Harpenden, Herts. 

Brown, A. Baprart, M.A., The Principal’s Lodgings, Ruskin College, 
Oxford. 

Brown, G., MLA., Park Street School, Park Street, Motherwell, Lanarkshire. 

Brown, Miss Stevi erage M.A., 36, Elsworthy Road, London, N.W. 3. 

Brown, Ya University of Durham, Armstrong College, Newcastle-on- 


A Brown, Wirum, MA., M.D., D.Se., F.R.C.P., 88, Harley Street, W. L 


Brows, W. S., B.So., Nonesuoh, 63, Churchway, Friern Lane, Whetatone, 
N. 20. 

Browne, LEONARD F., M.D., 9, Harley Street, W. 1. 

BRYAN, DOUGLAS, MR.OS, L. R.C. P., 35, Queen Anne Street, W. 1. 

Bryant, Miss E. M., M.A, 24, Broderick Road, Wandsworth Common, 
8.W. 17. 

Bryog, W. H., M.B., C.M, Gifford Bank, Gifford, E. Lothian. 

Brroxzson, Dr EBENEZER, 144, Sutherland Avenue, W. 9. 

Buowanan, D. N., M.A., B.So., M.B., Ch.B., 286, Bath Street, Glasgow, C 2. 

Burr, Miss M. L., Arno Cottage, Georgette Place, King George Street, 
Greenwich, S.E 

BoLrLoverm, E., M.A., 6 , Huntingdon Road, Cambridge. 

BURKE, J. B., YLA., 63 63, St Jamea’s Street. S.W. 1. 

Burrs, N. H. M, M.R.C.S., L.R.C.P., D.P.M. (Lond.), Fountain Mental 
Hospital, Tooting Grove, S.W. 17. 

Burt, Prof. C., M.A., D.So., 30, Princess Road, Regent’s Park, N.W. 1. 

Buysman, Miss H. C., Elsinore, 12, Daysbrook Road, 8.W. 2. . 

CaLproorr, CHARLES E, M.B., Grantbourne, Chobham, Woking. 

CAMERON, Miss Ante E., M.A., 24, bourne Avenue, Highgate, N. 6. 

CAMPBELL, Miss L E., MA, B. Ed., The University, Reading 

Careg, Dr Rusy THORNTON, Horton Mental Hospital, Erem, Surre 

CARROLL, Dr Dennis, 6, Tavistock Mansions; Tavistock Place, W. wE 

Canvan, A. E. A., MLA., MLD., Caldecote Hall, Nuneaton. 

CATTELL, R. B., Ph.D., 115, Church Road, Richmond, 

Cavanzy, J. W., Ph. D., 5, ’Glenluce Road, Blackheath, S.E. 3. 

Cavanaom, Prof. F. A., MA, Lynhurst, Weatfa Road, Uplands, Swansea. 

Caws, A. G., B.8c. (Hons.), 250, Ivydale Road, Waverley Park, S.E. 15. 

Pay ber B tae at 48, Tavistock Square, W.C. 1. 

CHAMBERS, E. G., MA., 38, 38, Old Queen Street, 8.W. I. 

CHAPMAN, ALBERT E., Department of Education, The University, 
Birmingham, and 6, ie Road, Edgbaston, Birmingham. 

Caa ALBERT, M.A. (Lond.), 91, Penchwintan Road, Bangor, Caernarvon- 


shire. 

Crvassut, Rev. F. G., M.A, B.So., Hulme Church Hostel, Arundel Street, 
Manchester. 

Crapgnront, C. A., B.80., Studio House, Rosslyn Hill, Hampstead, N.W. 3. 

Cuankn, E. R., M.A., 57, Bertrand Road, Bolton, Lancs. 

CLARKE, J., Education Department, Nigeria. 

CLARKE, Miss W. 8., Education De mt, The University, Manchester. 

CLARKSON, Miss M., Warrington College, Wavertree, Liverpool. 
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Croaxt, P. C. P., M.D., B.S., BSc, M.R.C.P., D.P.M., Martindale, 
l4, Pakenham Road, Edgbaston, Birmingham. 

Coates, Mra WINwRED, c/o Burma Oil Co., Nyaunghla, Upper Burma. 

Conrznx, J. Car, M.A., M.Ed., D.Phil, Professor of Education, 20, Reitz 
Street, Potchefstroom, S. Africa. 

Corr, 8., Ph.D., 30, Hyde Park Gate, S.W. 7. 

Corzsan, Stantey M., M.R.C.S., L.R.C.P., D.P.M., Dorset Mental Hospital, 
Herrison, Dorchester. 

Corrs, P. B., M.A., 148, West Hill, Putney, S.W. 18. 

Corrs, Miss M., M.A., 3, Buckingham Palace Mansions, S.W. 1. 

Corrs, Many, M.A., B.Ed., Ph.D., Psychological Dept., The University, 
Edinburgh. 

Corrs, Prof. E. L., D.M., The Welsh National School of Medicine, Dept. of 
Preventive Medicine, The Parade, Cardiff 

Common, ROBERT, B.A., Oakwood, Hawick, Roxburghshire 

Conn, Rev. J. ©. M., M.A., 35, Windsor Terrace, Glasgow, N.W. 

CONNELL, E. H., M.B., Ch.B., D.P.M., 7, Gréenhill Gardens, Edinburgh. 

cop L. C., B.A., MRCS. L.R.C.P., Shirley Lodge, Cambourne Road, 

utton. 

Cooxs, Miss K. S5., B.A., Fanshaws, Kingston Avenue, Leatherhead, Surrey. 

Cooprr, Miss A., M.A., Vale Cottage, Deepdene Vale, Dorking, Surrey. 

Coorzr, J. W. A. L.B.C.P. & 5., Almora Hall, Middleton St George, 
Co. Durham. 

Corr, D. E., M.D., 26, St John Street, Manchester. 

Cox, J. W., D.Sc., 184, Northumberland Park, Tottenham, N. 17. 

Crawrorp Scorr, Haney, M.R.C.S., L.R.O.P., 122, Stamford Street, S.E. 

Crromrox-Miixr, H., M.A., M.D., 146, Harley Street, W. 1. 

Cromsre, NIOKEL, B.Com. (Edin.), National Institute of Industrial Psychology, 
Aldwych House, W.C. 2. 


M.E.Ae. Crostuwarre, Mra A. A., 29, Randolph Crescent, W. 9. 
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CULL, E., B.8e., Education Dept , University, Edmund St., Birmingham. 

Currin, Marar, M.D., F.R.C.S., 1, Queen Anne Street, W. 1. 

Crxazus, Mrs A., W. Chausseen 38e, Helsingfors, Finland. 

Damow, M., B.Sc., 28, Wyndham Street, W. 1. 

DaxBy, Miss H., M.A., 55, Crystal Palace Park Road, Sydenham, S.E. 26. 

Dary, Mies A. B., M.A., Ph.D., Old Hall, Newnham College, mage 

Dar», Miss NELL, County Education Office, 22, Northgate Street, 
Warwick. 

Darr, A. W., M.A., Maisonette, 90, Maybury Road, Woking. 

Dary, Miss VERA, 1, Great Stanhope Street, W. 1. 


E.I. Darwin, Miss Rutz, The Orchard, Huntingdon Road, Cambridge. 


Davies, The Hon. Rev. ALBERT E., M.A., 14, South Parade, Whitley Bay, 
nr Newoastle-on-Tyne. 

Davrss, Miss A. R. Lewis, B.A., 1, Royal Terrace, St David’s, Pembroke- 
shire, S. Wales. 

Dawson, S., M.A., D.Sc., Hazel Bank. Bearsden, Dumbartonshire. 

Dawson, W. M., 9, Endsleigh Gardens, W.C. 1. 

Dawson, Prof. W.S., M.A., M.D., M.R.C.P., The University, Sydney, N.S.W. 
Australia, 

Dunt, E. J., M.A., 77, Panton Street, Cambridge. 

Dunt, Miss E. MARGABET. : 

Dewtor, Miss E. R., B.A., Homestead, Marlborough Road, Romford. 

Dros, Dr H. V., M.A., M.D., M.R.C.P., 30a, Wimpole Street, W. 1. 

Prosan T. E., M.A., D.A., George Watson’s Ladies’ College, George Square, 

dinburgh. 

Daros, F., M.D., Ch.B., Northumberland House, Green Lanes, Finsbury 
Park, N. 4. : 

Dron, Major E. T., Billy Dun, Half Way Tree, Jamaica. 

Dosson, R. R., The Grammar School, Cheltenham. 
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Donovan, Mrs E. M., M.A., University Women’s Club, 2, Audley Square, 
South Audley Street, W. 1. 

Dorwarp, A., M.A., The University of ey Liverpool. 

Dovme, Miss JANIE Warson, M.A., Ed.B., Office, Margaret Street, 
Birmingham. 

DREVER, idl M.A., B.Sc., D.Phil, Psychology Department, University, 
Edinb 

Derunaro i ee M., M.A., 10, Hartington Gardens, Edinburgh. 

Dore, Miss L F. Grant, 4, ‘Manson Place, §.W. 7. 

Enare, R., M.D., O.B.E., The Devon Mental Hospital, Exminster. 

Earr, F. M., M.Ed., B.Sc., 44, Townsend Place, Kirkcaldy. 

Enpvison, H. W., M.A., M.D., D.P.M., Wonford House, Exeter. 

Eper, M. D., M.D., 16, Nottingham Place, W. 1. 


. Eper, Prof. B., M.A., D.Litt., 15, Lyon Road, Harrow. 


Epwarps, J. O., B.So., Ph.D., 11-12, Wind Street, Swansea, S. Wales. 

Ex Kovussy, A. A. H., L.Se. (Cairo), 19, Second Avenue, Selly Park, 
Birmingham. 

Er-Namas, M.A., B.Sc, Dip. of Ed. (Cairo), The University, Edmund Street, 
Birming ham. 

ENGLISH, Bonao B., B.A, Ph.D., Dept. of Psychology, Ohio State 
University, Columbus, O, US. A. 

Exsorn, Mrs Brarrioz, 11, Tavistock Square, W.C. 1. 

Esuzer, Dr F. S., M.B., Ch.B., M.R. CS. L.R.C.P., Notts County Mental 
Hospital, Radcliffe-on-Trent. 

Evans, Mrs Amy V. (née MıNtY) [of St George’s Court, Bournville], 63, 
Eachleburst Road, Erdington, Birmingham. 

Evana, T. Joun, M.A. (Oxon), Stavios, Cyncoed Crescent, eg Cardiff. 

Fargpaten, R. D., MLD., Ch.B., 18, Lansdowne Crescent, Edinb 

Farmer, Ertc, M. A. Tndustrial Health Research Board, Oli Queen 
Street, Westminster, S.W. 1. 

FARRAR, Miss D. H., B.A., Heatherstone, Queen’s Gate, Halifax, Yorks. 

Farrow, E. P., D.Sc., Limehurst, nonm 

Fazan, E. A. C., M.R.C.8., Belmont, Wadhurst, Sussex. 

Fraser, Miss L., M.A., Trinity Hall, Duke Street, Southport. 

Ferreusor, R. W.. B.8c., A.R.C.S., 36, Linden Road, Bournville, Birmingham. 

Friupes, Miss A. F., Hockerill College, Bishop’s Stortford. 

Funes, Miss L. G., B.A., 9, Culv en Avenue, Tunbridge Wells. 

FITOH, ARTHUR A., MR. C. Š., L.R.C.P., 25, Rodney Street, Liverpool. 

Fresca, Miss O. M., M.A., Ed.B., Ph. D., 55, Campbell Street, Greenock. 

Fumuone, G. W. T. H., M R.C.S., LR.C.P., D.P.M, Dorset Mental Hospital, 
Herrison, Dorchester. 

Rev. J. CYR, M.A., Ph.D., Manchester College, Oxford. 


FLOWER, 
aT o a 0., B.A., D.80., in ‘Albert Road, N.W. 1. 


M.E.I. 


Fruor, Mrs J. C., ll, Albert Road, N.W. 1. 


M.E.L Ae. FLuaEn, Mrs Mary, 54, Harle House, N.W. 1. 


Fiynn, Rev. Tuos. E., M.A., St Joseph’s eae: Upholland, Wigan, Lanos. 

FORSTER, L., M.A., The University, E 

Forsrra, D., D.8e., F.R.C.P., M.D., 21 impole Street, W. 1. 

FOSTER, Miss I. M., 'B. A, Homestead, Marlborou h Road, Romford. 

FounTarn, Miss Ivy, Vale Co o, Deepdene Vale, Dorking, Surrey. 

Fowuse, H. L., M.A., Ph.D., The University, Perth, Western Australia. 

Fox, C., M.A., Warkworth House, Cambridge. 

Fox, Miss EvELYN, Central Association far Mental Welfare, 24, Buckingham 
Palace Road, S.W. 1. 

Fox, Miss M. E., County School for Girls, Beokenham, Kent. 

Fox, Miss M. G., c/o Barclays Bank, Ltd., Queen’s Road, Bayswater, W. 2. 

Fox, 8. J., B.A., Box 3541, Johannesburg, 8. Africa. 

FRANKLIN, Dr M. E., MB., B.8., 86, Har. ev Street, W. l. 

Frangs, Miss H., 34, Brunswick Square, W.C. 1. 
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Fraser, J. A., M.A., B.Ed., 20, Glendale Avenue, B Manchester. , 

FRIEDENHAIN, Miss PAULA, 28, Roseoroft Avenue, N 3. 

Fropsxam, Miss M., B.So., 22, Somerset Terrace, W.C, 1. 

Frost, L., B.A. Manchester University, Manchester. 

FULLEGAR, Miss J., M.A., Episcopal Training College, Dalry House, Orwell 
Place, Edinburgh. 

GABLER, Mrs ROSALIE, 129, King Henry's Road, N.W. 3. 

Garr, Miss J. B., M.A., Training College, Jordanhill, Glasgow. 

Gannyva, R., PhD, Bd. Dondoukov, 97, Sofia, Bulgaria. 

Gans, Mra HOWARD, 25, East 77th Street, New York City, U.S.A. 

GaAkbNER, Mra E. A, BA. Stamford House, Wimbledon Common, 8.W. 19. 

Gapnurt, J. C. M., MA., Sc.D., 21, Well Walk, N.W. 3. 

Gaw, Mias FRANONS, B.A., Ph.D. (Lond.), Child Study Dept., Seattle Publio 
Schools, Seattle, Washington. 

Gusson, H. C., M.B. 

GILBERT, Bister Mary, M.A., Notre Dame College, Dowanhill, Glasgow, W. 2. 

GULESPIE, C. M., M.A., The University, Leeds, 

Goumsrw, R. D., X.D, Ch.B., D.P.M., 25, Upper Wimpole Street, W. 1. 

GINSBERG, Prof. M., M.A., D. Lit., London gool of Economics, Houghton 
Strest, Aldwych, W.G. 2. 

Grarsrer, N., M.B., B.8. (Lond. ), Northumberland House, Finsbury Park, N. 4. 

Greaves, E., M.Sc., M.Ed., M.B., Ch.B., St John’s Chambers, 12, St John’s 
Street, Manchester. 

Gross, Miss Hunmw O., B.A., 58, Bartholomew Road, N.W. 5. 

GLOVER, EDWARD, MD., 18, Wimpole Street, W. 1. 

Goon, T. 8., M-R.C.8., LRGP., Ashhurst Special Neurological Hospital, 
Littlemore, Oxon. 

GOODALL, GEORGE, B.Se. (Econ.), Lond., 8, Aberdeen Court, Highbury, N. 5. 

Gorpon, Huau. 

Gordos, R. G., M.D., F.R.C.P., 9, The Circus, Bath. 

Goss, Miss E. TT, 17, Hanover, Terrace, NW. 1. 

Goutston, Mra B, BA; 75, Cornwall Gardens, S.W. 7. 

gor s EDIE M., "BA, Principal, St Katharine’s College, Tottenham, 

7 

Grant, Miss O. R., B.Ed., M.A., 14, Greenhill Terrace, Edinburgh. 

a, a h: een M.A., Ph.D., Dept. of Education, University College 
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M.E.Ao. Geren, Mra J. rey: 8t Mary’s College, 50, Lancaster Gate, W. 2. 
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GBERENHILLG, E., 68, Glencairn Drive, Glasgow, 8.1. 

GaRirrtrH, Paroy, M.ILC.E., F.G.S., F.R.S.I., 39, Viotoria Street, S.W. 1. 

Guirrrras, Miss R., B.A., 249, "Adelaide Street, Brisbane, Queensland, 
Australia. 

Gaiea-Smurru, Rev. T., M.A.. Warley Vicarage, Halifax. 

Grovpiay, G. C., B.Sc., Psychological Laboratory, Cambridge. 

Hapriswp, J. A., M.B., 9, Harley Street, W. 1. 

Hare, NORMAN, OLM., M.B., 127, Harley Street, W. 1. 

HALSEY, Mrs Guapys, D.8S0., Broad Clyst, Ashcombe Avenue, Surbiton. 

Hasarron, E. R., M.A., B. So., University College of North Wales, Bangor. 

Hasyn, Mra P., "38, Clanricarde Gardens, W. 2. 

HAMMERTON, Miss E., BSc., 51, W: Road, H: 

Hasmonn, Miss MARJORIE, B. A., 33, Frederick Road, Edgbaston, Birmingham. 

Hasrpron, F. A., M.B., 59, Queen Anne Street, W.1. 

HARDOASTLE, D. N., MR.GS., L.R.C.P., o/o Westminster Bank, Birkenhead. 

Harom, J. L., M.A., B.Ed., Edradour, uir, Glasgow. 

Harvie, D. W., B.A., 24, Devonshire Street, Queen Square, W.O. 1. 

Hanoreaves, Rev. H. L., M.A., B.Mus., The Clergy House, 2, Spencer Hill, 
S.W. 19. 


M.E.Ao. Harcreaves, Miss L. J., M.So., Bouthlands College, Belmont Houses 


Wimbledon Park Side, 8. Ww. 19 


British Psychological Society : 

Harrr, R. S., M.R.C.S. (Eng.), L.R.C.P. (Lond.), F.R.M.8., Med. Supt., Min. 
of Pens. Neur. Clinio, Brighton, 36, First Av., Hove, Sussex. 

Harris, U. A., M.A., Mulgrave House, 4, Hartington Gardens, Edinburgh. 

Hanz, BERNARD, M.D., 94, Harley Street, W. 1. 

Hawtrey, Miss F., Avery Hill Training College, Eltham, S.E. 9. 

Hayne, A. E., F.R.S.A., 56, Upper Town Road, Greenford, Middlesex. 

Hayes, E. D., M.D., D.P.M., Berry Wood, Northampton. 

Haytox, Miss Myra, N.F.U. and Diploma in Psychology (Univ. Lond.), 
304, Rotton Park Road, Bi ham. 
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Heap, Sir Hunry, M.D., F.R.S., ii ea 

Hanaway Ress, Dr Mary T, ARC, , L.R.0.P., 14, Wimpole Street, W. 

. Heppurn, W. A. E, MLA, B. Ed, Director of Education, Education 
Offices, Wellington Square, A yr. 

Herrorp, Ermua B. M., M.B., B.Sc., 19, Redlands Road, Reading. 

HicHENS, W. L., M.A., North Aston Hall, Oxfordshire. 

Hioxs, Prof. G. D., M.A., Ph.D., Litt.D., 9, Cranmer Road, Cambridge. 

, Huna. Sister Marra, Notre Dame, Dowanhill Training College, Glasgow. 

Huw, J. C., M.8o., 22, Leybourne Park, Kew Gardens, Surrey. 

. Hooazt, Mrs E. G., 12, Brunswick Square, W.C. 1. 

Horná, Prof. R. F. A., M.A., B.Sc., The University of heen 
Johannesburg. 

HorraxsDER, BurnarD, M.D., 57, Wimpole Street, W. 1. 

How, Miss M., Tho Training ‘College, Dudley, Worcestershire. 


M.E.I. Ae. Horr, Tuomas, M.A., B.Ed., 17, Wilton Road, Edinburgh. 
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Horxuss, Dr Perss, M.A , University College, Gower Street, W.C. 1. 

Horsratt, Miss T. E. P., B.Litt. (Oxon.), 1, Winchester Road, Oxford. 

Howazp, O. C., B.A., B.So., 105, Wentworth Park, Finchley, N. 3. 

Howen, R. A., 64, Lexham Gardens, W 8. 

Hows, E. Granam, M.R.C.S., L-R.C.P., 146, Harley Street, W. 1. 

Howm, Mrs M., 8, Middleby Street, Edinburgh. 

Huan, Miss D. G., M.A., 16, Gordon Strest, Gordon Square, W.C. 1. 

. Hueatns, Miss L. M., 11], Hazelwill Road, N19. 

Huauss, A. G., Ph.D., B.So., M.Ed., 45, Harvard Road, Isleworth. 

. Huaugs, D. E. R., Fron Dég, Mold, N. Wales. 

Huaues, Mrs E. H., B.A., 45, Harvard Road, Isleworth. 

Homme, Miss G., M.A., 7, Holbarn House, Baldwin’s Gardens, Gray’s Inn Road, 
W.O. 

Huromsox, Dr Arros M., 28, Wimpole Street, W. 1. 

Horton, Dr L. F., B.A, M.R.C.S., L.R.C.P., 22, Mecklenburgh Square, 
W.C. 1. 

Imapa, Prof. M., Dwansi Gakuin, Koto-Mura, Hyogoken, Japan. 

Imax, Wara sS., M.B., 22, Clarendon Road, Southsea. 

Isaacs, N., 54, Regent’s Park Road, N.W. 1. 

Isaacs, Mrs S., M.A., 54, Regent’s Park Road, N.W. 1. 

Janes, G. Wm B., M.D.. 25, Upper Berkeley Street, Portman Square, W. 1. 

Jams, H. E. O., B.A., M-So., The University, Manchester. 

JEFFREYS, Harop, M.A., D.8c., St John’s College, Cambridge. 

Jerernys, M. V. O., M.A. (Oxon.), Armstrong College, Newcastle-on-Tyne. 

JENKIN, Miss Ann M., M.A. 78 Alleyn Road, Dulwich, S.E. 21. 

JonNstoN, Miss KATHERINE L., M.A., Maria Grey Training College, Salisbury 
Road, N.W. 6. 

Jonss, E., M.D., M.R.C.P., 81, Harley Street, W. 1. 

Jonns, Miss E., The Frogmore Mentally Defective School, Wandsworth, 
8.W. 11. 

Joxss, Miss E. W., B.A., 2, Fordington Road, Highgate, N. 6. 

Jongs, Lu. Wynn, M.A., B.Sc., Ph.D., Bryntirion, Bideford Avenue, 
Roundhay, Leeds. 

Jonnas, Miss Y. G. A., B.A., 3, Holly Lodge Gardens, West Hill, Highgate, N. 6. 
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Josmpx, Miss C. M., 81, Holland Park, W. 11. 

Kay, L. J., 42, Wilson Street, E. 14. 

Kzarinas, M. W., M.A., Tommy’s Heath, Boar’s Hill, Oxford. 

Kerry, Snron, B.Sc., M.R.C.8., L.R.C.P., 96, Mosely Street, Manchester. 

Karp, Perm, M.A., B.D., 6, Minard Road, Partickhill, Glasgow. 

Kenney, Miss F., M.A., Ed.B., 22, Underwood Road, Burnside, Glasgow. 

Kenxepy-Frassr, Davo, M.A., B.So., Jordanhill Training College, Chamber- 
lain Road, Glasgow. 

KENNETS, J. IL, M.A., Ph.D., The Homestead, Clynder, Dumbartonshire. 

Kent, A. F. Starner, M.A., D.Sc., Holm Ray, Iron Acton, Glos. 

Kerr, R. B., M.A., B.Ed., 45, Melville Street, Portobello, Edinburgh. 

Kuaour, Jonn, M.A., B.Ed.. 98, Nether Street, Kirkcaldy. 


. Knmnons, ©. W., MA, D.8c., National Liberal Club, Whitehall Place, 


S.W. 1. 
King, Miss E. M., B.A., The University, Sheffield. 
Kine, Rev. J. LEYOESTER, S.J., Heythrop College, Chipping Norton, Oxford. 
Kiexman, F. B., B.A., 16, Denning Road, Hampstead, N.W. 3. 
Krrreraaster, Rev. D. B., M.A., Grove Hill House, Harrow. 
Kuery, Mrs Menanre, 930, Linden Gardens, W. 2. 
Kxronr, A. R., M.A., The University of Aberdeen, Aberdeen. 
Kory, Morris, M.R.C S., L.R.C.P., 101, Canfield Gardens, N.W. 6. 
Kornmeor. Miss H. E., B.A., 53, Claverton Street, S W. 1. 
Kraus, R. A., M.D., D.Se., Norwood, Kinghorn, Fife. 
Lapin, R MaoDonarp, M.B., Ch.B., 395, Coventry Road, Small Heath, 
Birmingham. 
Lamp, Mies Isapen M., M.A., B.Ed., 22, Dudley Gardens, Edinburgh. 
Lam, Prof. J., Powis Lodge, Old Aberdeen. 
LAL, Mrs D. ML, The Dept. of Fine Art, Armstrong College, Newcastle-on- 


‘Tyne. 
Laxapon, N. J., B So., 1, Pembroke Road, North Wembley, Middlesex. 
LAUGHER, J. H., Ravenscar, Sedgley Road, W. Tipton, Stafis. 
Laviy, C. R., M.D.. So.D., Castello 17, Madrid, Spain. 
Penance, Mie E., B.So. (Econ.), Ph.D., 7, Oppidans Road, Primrose Hill, 
Laycoox, S. R., M.A., B.Ed., Ph.D. (Lond.), University of Saskatchewan, 
Saskatoon, Saskatchewan, Canada. 
LE Gros Crarg, F., B.A. (Oxon.), 190, Eagle Street, Holborn, W.O. 1. 
Luz, K., Old House, Ashley Heath, Hale, Cheshire. 
Lews, B. A., B.A., Killean, Loughton, Essex. 
Lews, E. O., M.A, D.Se., YLR.C.S., L.R.C.P., 29, Highbury New Park, 
z ighbury, N. 5. 


. Luwis, H. R., B.A., 11, Upper Phillimore Gardens, W. 8. 


Lewis, Miss M. G., 16, Gordon Street, W C. 1. 

Lowpenny, Mrs E. M. F., Ruby Street L.C.C. School, Old Kent Road, 8.E. 15. 

Lorn, Worum, M.A., Ph.D., University of Toronto, Toronto 5, Canada. 

Lrrriesonn, Miss M. V., M D., D.Ph., 17, Warwick Place, Leamington Spa. 

Luoyrp, H., Dol-Eglwys, Builth Wells, Breconshire. 

Lioyp-Davins, Miss M. H., M.A., Fairfield, Bnmstage, Wirral, nr Birkenhead. 

Lopar, Miss J., M.A., Lane End, Harpenden, Herts. 

Lograry-Surru, Miss I., M.A., 18, Oak Road, Withington, Manchester. 

Lorain, A. J. D., M.A., 9, Coates Gardens, Edinburgh. 

lovee H., M.A., Rowanbank, Craigendoran, Helensburgh, Dumbarton- 
shire. 

Low, Miss B., B.A., 13, Guilford Street, W.C. 1. 

LowanreLD, Dr M. F. J., M.R.C.S., L.R.C.P. (Eng.), 21, Devonshire 
Place, W. 1. 

Lowson, J. P., M.A., M.D., University of Queensland, Brisbane, Australia. 

Loumspsn, James, M.A., B.Ed., Moray House School, Canongate, Edinburgh. 

Lunniss, Miss B. A., B.A., 80, Ladbroke Road, W. 11. 
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MacavuLny, Miss E., M.A. (Oxon. and Birmingham), 7, Prospect Park, 
Exeter, Devon. 

Maoseru, Arison N., M.B., B.S. (Lond.), 32, Woburn Square, W.C. 1. 

MacCurpy, Dr J. T., Corpus Christi College, Cambridge. 

Maor, C. A., M.A., The Psychological Dept., The University, St Andrews, Fife. 

Maoxkay, R. J., B.A., c/o Management Research Groups, 23, Bloomsbury 
Square, London, W. C.1. 

Mackunzre, Mrs., M.A. (Oxon.), Bethlem Royal Hospital, London, 8.E. 1. 

MAOKENZIS, Sir W. L.. M.A., M.D., 14, Bel lgrove Place, Edinburgh. 

Maor, Jonn, M.A., D.Sc., 19, Beresford Avenue, Leith. 

ge are Miss, B.A., Inverclay, 38, Coleshill Street, Sutton Coldfield, nr 

irmingham. 

MaoLzxon, J., 177, Hill Street, Glasgow, C. 3. 

Maonavcaron, Mrs D. A., Forum Club, 6, Grosvenor Place, 8.W. 1. 

Maontvun, Anaus, M.B.,Ch.B., D.P.M., Craig House, Morningside, Edinburgh. 

me Axeus, M.A., M.B., Ch.B., 13, Willoughby Road, Hampstead, 

.W.3. 

MaoTacaarT, Dr M. M., M.A, B.Ed, PhD., 333, Holly Lodge Mansions, 
Highgate, N. 6. 

Maranzana, M. H., M.A, The Institute of Education, Munira, Cairo, 


Egypt. 

Maxey, Miss M. M., M.B.B.S., 36, Cranley Gardens, 8.W. 7. 

Mannina, W. E., 18, Sunnymead Road, Roehampton, S.W. 15. 

Manning, W. H. ON., M.A., 11, Carlton Mansions, Portsdown Road, W. 9. 

Manrrss, EDWARD DE, 102a, Westbourne Grove, W. 2. 

Marx, H., St John’s College, Agra, U.P., India. 

Margoun, R. E., B.80., 45, Milton Avenue, Wellsway, Bath. 

Martm, Dr A. H., MA., Hon. Director of the Australian Institute of 
Industrial Psychology, 26 Connell Street, Sydney, N.S.W., Australia. 

Marmm, 0.8., M.R.C8., L.R.C.P., c/o A.R.R.A., 19, Craven Street, W.C. 2. 

Marruzw, D., M.B., Ch.B.. 59, Holland Park, W.11. 

MOALPINE, W., L.C. R., 5, Clifton Place, Glasgow, wW. 

wee Rev. RAPHAEL C., S.J., Ph. D., §t Louis University, St Louis, 
Mo A. 

McCre.iann, Wm., M.A., B.Sc., B.Ed., 16, Douglers Terrace, Hue nty Hey: 

McCruzawan, Miss Mary, 13, Warrender Park Terrace, Edinburg 

MoCLusksr, Misa M. C., M.A., Ed.B., 80, Barrington Drive, Glasgow. 

MoDonaxp, Miss E. (Sister Elizabeth), Notre Dame Secondary School, 
17, Victoria Circus, Dowanhill, Glasgow. 

MoF arian, Miss M., Ph.D., 2338, North Hill, Highgate, N. 6. 

MoGowan, H., 12, Allerton Road, South 

MoKay, Miss ELIZABETH, 128, Mayfield Road, Edinburgh. 

MoKawzrg, Rev. J., M.A., Wilson College, Bombay. 

Mzaps, Mrs Dornoruy M., M.A., Ph D- Diocesan Training College, Ditchling 
Road, Brighton. 

Marans, W. G. A., WLA., High School, Germiston, South Africa. 

Maxson, G. H., M.D., 102, Alcester Road, Moseley, Birmingham. 

Mendis, R. J. F. 

Manox, M. P. Kesava, MLB., B.Ch., 77, Church Street, Edmonton, N. 9. 

Marorer, Miss WINIFRED, M.A., Whiteland’s College, Chelsea, S.W. 3. 

Messenarr, Rev. ERNEST, Ph.D., North Lodge, Poles, Ware, Herts. 

Messur, ANDREW, MLB., BSo., Medical Officer of Health, Leamington-on- 
Tyne, Northumberland. 

Musser, W. J., M.Sc., Cheetham Special School, Manchester. 

Miss M., BA, LL.B., 27, Sandringham Road, Golders Green, N.W. 

MES, GEORGE H., D. Sa., Burli Risohmond Road East, New Barnet. 

Muer, Misa E., 31, Pemberton ens, N. 19. 

MoL, E., M.A., MLB.C.S., L.R.O.P., 28, Wimpole Street, W. 1. 

Muer, Prof. E. M, University of Tasmania, Hobart, Tasmania. 
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Murs, Prof. A. E., c/o Librarian, Fisher Library, University of Sydney, 
Sydney, Australia. 

Mroma, T. W., M.D., Hope Cottage, Hadlow, Kent. 

MonsyY-KYRLE, R., Ph.D. MA {Camb.), Whetham, Calne, Wilts. 

Morgan, G. ke M.A, M.R.C.8., L.R.C.P., Harlency, Orchard Road, 

te, Surrey. 

cae Prof, G. Dow, LL.D., F.R.S.. 78, Pevensey Road, St Leonards- 
on-Sea. 

Mostyn, Capt. J., M.A., Deerslea, Broadway, Llandrindod Wells. 

Mowat, Gzo., M.A, B.Ed., Moray House School, Edinburgh. 

Moxox, C., M.A., 1980, Washington Street, San Francisco, California, U.S.A. 

Mom, A., M.A.. B.S0., Ph.D., 18, Sydne Terrace, Edinburgh. 

Mouarrorp, Miss Summa C., B.A., š Chive Court, Maida Vale, W. 9. 

Munrpay, Miss Rosz E., Darenth Colony Schools, Dartford, Kent. 

Mounzo, M. S., M.A, B.Ed, National Inst. Ind. Psychology, Aldwych 
House, W.C. 2. 

Munray-Lyon, T. M., M.D., 46, Palmerston Place, Edinburgh. 

mE ei G. S., I. MS., Lattice Bridge Road, Adyar, Madras, 8., 

a 
Musoro, Mrs B., Neots Avenue, Potts Point, Sydney, Australia. 


M.E.LAe. MYERS, C. 8S., M.D., 8o.D., F.R.8., 5x, Mon Mansions, W. 1. 
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Nemson, R. M, Whit. Exhib. M.LMeoh.E., Atlantic Chambers, 45, Hope 
Street, Glasgow, C. 2. 

Navar, Miss E RED, Q m, The Ridgeway, Enfield. 

NzwBry, Miss C. R.. B. A, ‘Sth t Christopher’s College, Blackheath, S.E. 

Newoomsn, Misa M., B. A, 62, Northway, N.W. 11. 

NICOLL, MAURIOE, MD., 146, Harley Street, W. 1. 

Nrxox, J. C, MB., Plympton House, Plympton, 8. Devon. 

Nors, RALPH A, M.B., Ch.M., Harley, 143, Macquarie Street, Sydney 
N. 8. Wales, Australia, 

Noratan, Mrs E.. M.A., 66, Friern Watch Avenue, Finchley, N. 12. 

Nortox, Squadron- Leader F. A., M.So. (Cantab.), A. M.IMech. E., M.LAe.E., 
R.A.F., c/o Air Ministry, Kingsway, W.C. 2. 

Bea. Sir Bunor, MLA., D.Sc., London Day Training College, Southampton 

W, 1 
Oaxıwy, C. A., B.Sc., Ed.B., National Institute of Industrial Psychology, 
142, Vincent Street, Gl ow, C2. 

Oatss, D. W., M.A., D.Se., F.0.P., Aelybryn, 13, Dewsland Park Road, 
Newport, Mon. 

O'Connom, Misa N. M., MLA. (Oxon.), 11, Cavendish Square, W. 1. 

O’Dornsn, Sir 8. P., LCS., 21, Elm Park Gardens, 8.W. 10. 

Oapmnm, C. K., M.A., 10, King’s Parade, Cambridge. 

OLDHAM, Mrs, B.Sc., M.A., 16, St James's Square, Bath. 

Orway, Rev. ARNOLD E., M.A., The Presbytery, 3, Collington Street, 
Beeston, Notts. 

OWEN, JoHN, M.A., Training College, Caerleon, Mon. 

Ozanne, Mrs MARY, The Red House, Middle Road, Harrow on the Hill. 

OZANNE, Lt.-Col., The Red House, Middle Road, Harrow on the Hill. 

mne H. M., B.A., MR.C.S., L.R.C.P., Wealden Stow, Bidborough, 

t. 

Paras, Rev. FurxanvdoM.,8.J.,Ph.D.,D.D., Prof. in Payohobay:] Laboratorio 

Psicológico del Colegio Máximo de 8. Ignacio, Sarriá, Barcelona, Spain. 
Han F.R.C.8., 54, Queen Anne Street, W. 1. 

Parmeson, Miss A. T., MA, B.Ed., 10, Crown. Circus, Glasgow. 

Parnes, Dr Synvia, C.B.E., MB., B.S. (Lond.), 148, Harley Street, W. 1. 

Puar, Prof. T. H., B.Bo. 18, Chatham Grove, Withington, Manchester. 

Ppanson, F. J., M.8o., Briarflelds, Theydon Bois, Essex. 

Penrose, L. S., M.A., M.D., 35, Lexden Road, Colchester. 

Purxrs, Rev. F. H., 39, College Road, Moseley. 
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Parron, Miss E.. Littleton House School, Girton. Cambridge. 

Parray, Rev. Dr G. B., Bt Michael’s College, Toronto, 5, Canada. 

Pairs, Q. E., MA., D.Sc., The Special School, Glenfield, N.S.W., Australia. 

Purires, H., 141, Stockwell Park Road, S.W. 9. 

Pamirs, Miss M., M.A., The Hostel, County Training College, Crewe. 

ar eS Howagp L, B.A., 77, St Julian’s Farm Road, West Norwood, 

Puunrorr, Miss A, J., 19, Ostade Road, Upper Tulse Hill, 8.W. 2. 

Paunrorr, §. J. F., B. So., Wick Drive, Wik ord, Essex. 

Proxrorp, G. H., B. A, Holly Bank, 195, Dudley Hill Road, Bradford. 

Proxrorp, R. W., M.A. .» Dept. of Psychology, The University, Glasgow. 

Prrr-Rrvirs, Capt. a Hey Manor House, Hinton St Mary, Dorset. 

Prrts, Miss M., B.A., 16, Palmerston Road, N. 22. 

Porr, Mrs P. = B. ave Torrington Park, N. Finchley, N. 12. 

Porrsr, T. L. D., B.A., B.Sc., 162, Coventry Road, Iford. 

Porrwess, Rev. W., M.A., 21, Broompark Drive, Dennistoun, Glasgow, E. 1. 

Ports, Dr W. A., 118, Hagley Road, baston, Birmingham. 

Pracasam, A, G., B.A., 1, Blake Road, Colombo, Ceylon. 

Preppy, Miss, 38, Martell Road, E. Dulwich, S.E. 21. 

Prion, Miss L E., 12, Bishopthorne Road, Sydenham, S.E. 

Ponnert, Miss, London Day Training College, Southampton Row, W.C. 1. 

PonysnoTTAM, T. A., o/o Psychological Laboratory, Niaivamnity College, 

.0. 1. 

Qvuaxor, F. M., Ph.D., University of Saskatchewan, Saskatoon, Saskatche- 
wan, Canada. 

RADOLYFFE, E. J. D., M-A., 2, Prospect Place, N.W. 3. 

Raz, J. Burnett, M.D., Ch.B., 82, Harley Street, W. L. 

Ramsey, Mra L. C., M.A., 4, Mortimer Road, Cambri 

Rang, Miss Masur, M.A., B.Ed., B.So., Drumord, erston, Glasgow. 

RAPHAEL, Mrs W., B.8c., 6, Allen Mansions, Allen Street, W. 8. 

Rawmas, Miss Gaacr Á., B.A., 14, Lascelles Road, Slough, Bucks. 

Rawson, Miss H. L. C., B.A., 105, Headingley Mount, Leeds. 

Ruan, A.C., MA., 8, Joubert Mansions, King’s Road, Chelsea. 

Reap, Prof. OC, Woodlane, Birmingham Road, Solihull, Warwickshire. 

Rean, C. S., MD., 71, Harley Street, W. 1. 

REOKITT, Miss E. C., BA, 9, Old Square, Lincoln’s Inn, W.O. 2. 

Russ, J. R., MA., MD., 14, Wimpole Street, W. 1. 


I. Rauve, L. R., 11, Crescent Way, Brockley, S.E. 4. 


Reyne, W. R., M.D., M.R.C.P., 87, Harley Street, W. 1. 

RIOHARDS, Miss G. A., 6, Greycoat Gardens, Westminster, S.W. 1. 

Riowarpson, Dr Lews Fry, F.R.S., F.Inst.P., Dunscore, Castlehead, 
Paisley, Scotland. 

Rromman, JonN, M.A., M.D.; 11, Kent Terrace, London, N.W. 1, 

Rippoon, G., M.D., 16, Devonshire Place, W. 1. 

Riegary, R. M., M.R.C.8., L.R.C.P., 40, Upper George Street, Bryanstone 
Square, W. 1. 

Riviere, Mrs J., 3, Stanhope Terrace, W. 2. 

RosBrRTS, Miss GLADYS H., B.Sc., 1, Wilton Terrace, S.W. 1. 

Roszets, Mrs UgsuLa, B.A., 19, Woburn Square, W.O. 1. 

ROBERTSON, A., M.B. (Edin), Department of Protozoology, London School 
of Hygiene and Tropical Medicine, Ke oa igre W.1. 

APREN Prof. G. M., M.D., Tipperlinn use, Morningside Place, Edin- 
burg 

Ropryson, Prof. A., M.A., D.C.L., Observatory House, Durham. 

Rosso, Miss D. F., 10, St John’s Wood Court, N.W. 8. 

Rosmsoxs, W., M.D., D.PM,,.Ch.B., City of London Mental Hospital, nr 
Dartford, Kent. 

Roparg, T. A, B.A., 47, Gt Ormonde Street, W.C. 1. 

ROKER, PETER, MSo., 122, Stamford Street, B.E. L. 
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Ross, Miss E. L. 8., M.A., B.Ed., Education Office, Council House, Margaret 
Street, Birmingham. 

Ross, G. R. T., LA., D.Phil., 1, Townsend Drive, St Albans. 

Ross, Jaras §., M.A., B.So., Westminster College, 180 Horseferry Road, 
Westminster, 8.W. 1. 

Ross, T. A., M.D., M.R.C.P.E., The Cottage, Swaylands, Penshurst, Kent. 

Rows, Dr C. T., 4, Upper Wimpole Street, W. 1. 

Torra = B. a 0.H., J.P., The Technical Library, Messrs Rowntree & Co., 

td., York. 


M.E.1.Ac. Russ, R. R., MA, Ph.D., 14, Crown Gdns., Glasgow, W. 
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Rusk, Rev. W. M. R., M.A., B.D., Ph.D., 228, Wilton Street, Glasgow, N.W. 

RUSSELL, J. B., B.S0., Southend House, Bury St Edmunds, Suffolk. 

Sanar, ManavsorT, M. I., Mohindra College, Patiala, India. 

Sam, M. Mazar, M.So., Professor of Psychology, Institute of Education, 
Munira, Cairo, Egypt. 

SADULLAH, M.A., Ph.D., Kucha M. Asaduilah Vakil, Amritsar, India. 

Saurer, Mrs H. De G., The Crown House, Newport, Essex. 

SANDON, FRANZ, M.A., Gray Garth, Crownhill, Devon. 

Sarow, Miss N. K., 17, Reynolds Close, N.W. 11. 

SawDox, E. W., M.A., B.Sc., Kings Mead, Selly Oak, Birmingham. 

Saxpy, Miss I. B., D.Sc., 14, Cornwallis Crescent, Bristol. 

SAYWELL, Mrs Everyn Never, L.R.C.P. & S. (Ed.), 6, Albany Terrace, 
N.W. 1. 


Somar, M. A, M.D., B.Sc, 139 Wellington Street, 8.1, Windsor, 


Melbourne, Australia. 
Sonurrer, F. C. S., M.A., D.Sc., Corpus Christi College, Oxford. 
Sonner, L. C., M.A., 29, Alexandra Drive, Sefton Park, Liverpool. 
SOHONELL, F. J., B.A., 39, Collingwood Avenue, Muswell Hill, N. 10. 
SOORESEY-J ACKSON, Miss ML, M.D., B.S., 86, Harley Street, W. 1. 
Soorr, Miss E., B.A., Collegiate Hall, Sheffield. 
SeaRL, Miss M. N., 9, Kent Terrace, Regent’s Park, N.W. 1. 
Sepewrox, RUSSELL, 3, Clifton Hill Studios, N.W. 8. 
Sxriastan, Prof. C. G., M.D., F.R.S., Court Leys, Toot Baldon, Oxford. 
Serwa, LowELL Sny, M.A., M.Sc., M.D., D.N.B. Institute for Juvenile 
Research, 907, South Lincoln Street, Chicago, U.S.A. 
Sziwoon, Ernnusr H., M.A., B.Sc., 2, Grove Park Avenue, E. 4. 
SETH, Groner, M.A., B.Ed., 39, Comiston Road, Edinburgh. 
SEYMOUR, A. H., B.Sc., National Institute of Industrial Psychology, Aldwych 
House, W.C. 2. 
Suanp, A. F., M.A., 1, Edwardes Place, Kensington, W., 8. 
Suarpx, Miss E., 9, Kent Terrace, Regent’s Park, N.W. 1. 
Suanpr, Mrs M I., M.Sc., 6, Addison House, Grove End Road, St John’s 
Wood, N.W. 8. . 
Suavw, G. B., 4, Whitehall Court, S.W. 1. 
SHEEHAN-DARR, Miss H. M, B.A., 30m Linden Gardens, W. 2. ; 
SHENDARKAR, D. D., B.A., B.T., 5, Corennie Road, Tufnell Park, N. 19. 
SHEPPARD, Miss Esouy A., 62, Chudleigh Road, Brockley, B.E. 4 
Suerparp, Dr W. F., Cadrona, Berkhamstead. 
pay eo Prof. Sir C. 8., M.D., P.R.S., The Physiological Laboratory, 
oar ae Prof., M.A., 24, St Kevin’s Park, Dartry Road, Dublin, 


Survapranasam, K., M.So., 112, Gower Street, W.C. 1. 

Saans, Miss C. A., 19, Woburn Square, W.C. 1. 

Sxroisoine, Miss L. D., B.A., 55, over Road, Willesden, N.W. 10. 
Srem, D., M.B., Ch.B., McGill University, Montreal, Canada. 

Stocomss, C. S., B.So., Ph.D., 2, Holyoke Street, Cambridge, Mass., U.S.A. 
SaL, Miss C. W., M.A., 50, Roslea Drive, Dennistoun, Glasgow. 

Surra, F., M.A., 32, Swan Lane, Bolton. 
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E Surra, Prof. F., Armstrong College, Newoastle-on-Tyne. 
E. Sary, G. E., 201, Beanie Park d, Carshalton, Surrey. 
M. Surra, G. W., M.B., Ch.B., Wyke House, Isleworth, Middlesex. 
Sarra, J. W. D., M.A., 150, Fergus Drive, Glasgow, N.W. 
MI. Smr, Miss M., MA., D.Sc., 37, 7, Abbey Gardens, Be chee Wood, N.W. 8. 
i — M. H, MA, iDa. EM. Prison, Birming 
. PARLING, unioj: ae 8 Cot ham Road, Hull. 
M.E.I. Sara Prof. C., Ph.D., ILD Collage, Cot Gardens ‘Square, 
E Spenon, Miss N. 
M. Srrorr, W. J. H., M.A., 294, Clumber Street, Nottingham. 
EI. Sranvorp, R. J., M.A., Greenfields, Oxford Road, Abingdon, Berks. 
M. Srataam, `H, M.B., B.Oh, M.R.C.S., L.R.C.P., 31, Christchurch Road, 
Bournemouth. 
Ae. Bresse, Miss L. S., M.A, 27, Belsize Park, N.W. 3. 
ME. STEPHEN, A. L., 50, Gordon Square, W.C. 1. 
STEPHENSON, ÂRTHUR, B.So., National Institute of Industrial Psychology, 
Aldwych House, Aldwyoh, W.C. 2. 
M.L4Ae. Sroppart, W. H. B., D., F.R.O.P., Harcourt House, Cavendish Square, 
W.1. 
M. Sroppart, Mrs W. H. B., Harcourt House, Cavendish Square, W. L 
Sroxor, Miss Berry, 61, "Westbourne. Terrace, W. 2. 
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BRITISH PSYCHOLOGICAL SOCIETY 
RULES 


NAME AND OBJECTS. 


1. This Society shall be called the British Psychological Society. 

2. The Society is instituted for promoting the co-operation of those 
interested in the various branches of Psychology. 

3. The Society shall be responsible for the publication of The British 
Journal of Psychology. 


MEMBERS AND SECTIONS. 


4, The Society shall consist of Honorary Members, Ordinary Members 
and Sectional Associates. i 

5. Persons of scientific distinction who have contributed to the 
advancement of Psychology shall be eligible for election as Honorary 
Members. 

6. Honorary Members shall be entitled to all rights and privileges of 
membership. 

' 7. Honorary Members may be elected from time to time on the 
nomination of the Council at any General Meeting of the Society. 

8. The Council shall be empowered to institute Sections of the Society, 
each Section being concerned with a special branch or aspect of Psy- 
chology. 

9. Election to a Section or Sections shall tpso facto constitute election 
to the Society as a whole and entitle those so elected to receive notice 
of and to take part in all General Meetings of the Society in addition to 
the meetings of the Section or Sections to which they belong. 

10. Sections shall have the right of electing Sectional Associates who 
shall receive notice of and shall be permitted to attend all Meetings of 
the Section or Sections to which they belong. Such Sectional Associates 
shall however take no part in the Government of the Society or the 
Sections, and they shall not receive The British Journal of Psychology. 

10a. Transfer from Sectional Membership to Sectional Associate- 
ship may take place on January Ist only, and after not less than six 
months’ notice from the Member of his wish to transfer. 

11. The procedure as regards the election of Sectional Associates 
shall be the same as that in the case of Members. 
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12. Every Candidate for election to the Society shall be recom-. 
mended by at least two Members who shall be prepared to furnish 
information as to the Candidate’s qualifications for membership. No 
Candidate shall be submitted for election to the Society who has not 
first been approved by the Council or by a Sectional Committee. 


13. A Candidate who has been approved by the Council or by a 
Sectional Committee shall be nominated for election at the next General 
Meeting of the Society, or at the next Meeting of the Section respectively. 


14. One full week before the Meeting at which the ballot is to take 
place, the Secretary shall send to each Member a balloting paper con- 
taining the names and addresses of the Candidates and the names of 
their proposers. 


15. Any Member unable to attend a Meeting at which a ballot is 
to take place can vote by sending his balloting paper to the Secretary. 
16. One adverse vote in five shall exclude. 


` 17. To vote for a Candidate, a Member must prefix a cross to the 
Candidate's name; to vote agatnst a Candidate, he must erase the 
Candidate’s name. Members who wish to record a vote neither for nor 
against a Candidate must leave the name untouched. j 


18. Any Member whose subscription remains unpaid for two years 
may, after receiving due notice, be removed by a resolution of the 
Council from membership of the Society. 


19. Whenever it shall be proposed to remove a Member from the 
Society for any reason other than failure in payment of subscription, the 
matter shall be brought ds a formal resolution before the Council or one 
of the Sectional Committees (whichever it shall most concern). In the 
event of the resolution being passed, a ballot shall be held for the removal 
of the said Member at fhe next General Meeting of the Society, or at the 
next meeting of the Section respectively. Should two-thirds of the 
Members voting vote in. favour of the removal of the Member, that 
' Member shall be removed from the Society. 


20. If at any time it: is desired to abolish any Section or Sections, 
to subdivide any Section or Sections, or to amalgamate two or more 
Sections, a Special Meeting of the Section or Sections concerned may be 
called for this purpose according to the conditions laid down in Rule 44. 
Resolutions passed at any. such Meeting shall be reported by the Sectional 
Secretary or Secretaries concerned to the next Meeting of the Council. 
Should the Council approve of such resolutions, such resolutions shall 
immediately take effect. But should the Council formally express dis- 
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approval of any or all of the said resolutions, these resolutions shall be 
considered by an Extraordinary General Meeting of the Society sum- 
moned in accordance with the conditions laid down in Rule 44 and the 
decision of this Meeting shall be final. 

In the case of the desire to abolish any Section or Sections, the 
following alternative procedure may be followed. An Extraordinary 
General Meeting of the Society‘shall be summoned in accordance with the 
conditions laid down in Rule 44, and any resolution passed at this Meeting 
regarding the abolition of the said Section or Sections shall be final. 


OFFICERS, COUNCIL AND SECTIONAL COMMITTEES. 


21. The business of the Society as a whole shall be conducted by a 
Council consisting of the President, Vice-Presidents, Treasurer, General 
Secretary, Librarian, Editors of The British Journal of Psychology, one 
representative each of every Section and Branch to be nominated by the’ 
Sectional and Branch Committees, one representative of the Committee 
for Research in Education to be nominated by that Committee, and of 
six Ordinary Members. 

22. The President of the Society shall hold office for three years and 
shall not be eligible for re-election until after the lapse of a further 
period of six years. Every President shall at the termination of his 
period of office become a Vice-President for a period of six years. The 
other officers of the Society shall retire annually but shall be eligible for 
re-election. 

23. Every year two Ordinary Members of the Council, having served 
for three years, shall retire and shall be ineligible for re-election until 
after the lapse of one year. 

24, Names of Members to serve on the Council may be suggested by 
the Council or by any Member by sending the proposed names to the 
Secretary at least two weeks before the Annual General Meeting. 

24a. Nominations of representatives of the Sections, the Branches and 
the Committee for Research in Education shall be sent to the General Secretary 
at least two weeks before the Annual General Meeting. 

25. Nominations for the election of Officers shall be handed in to the 
General Secretary before the Meeting preceding the Annual General 
Meeting and be announced at the Meeting preceding the Annual General 
Meeting. 

26. One full week before the Annual General Meeting, the General 
Secretary shall send to each Member a balloting list containing: (1) The 
names of the Council; (2) The number of the attendance of members of 
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the Council at the Council Meetings held during the year; (3) The names 
af those proposed by the Council and Committees or by Ordinary Members 
to fill the vacancies. 

27. The Society may fill all the vacancies among the officers that 
may occur between two Annual General Meetings, by ballot in accord- 
ance with Rule 15 at the next General Meeting, due notice having been 
given. Similar vacancies among the Ordinary Members of the Council 
shall be filled by co-option by the Council. 

28. In the absence of an ex-officio Chairman (in accordance with the 
conditions laid down in Rule 42) the Council shall elect one of its Members 
to act as Chairman of Council. A quorum at a Council Meeting shall 
consist of five. If there be no quorum, the Members attending shall have 
power to transact business, subject to the approval of absent Members, 
to whom the resolutions adopted shall be forwarded. l 

29. The first Meeting of each Special Section shall be convened by 
the General Secretary of the Society. At this Meeting the Section shall 
appoint its Chairman, Secretary and Sectional Committee. 

30. The Chairman and Secretary of a Section shall retire annually . 
but shall be eligible for re-election. 

31. The size of a Sectional Committee shall be determined by the 
Section. A quorum at a Meeting of a Sectional Committee shall be as 
that Committee shall decide. 

82. When Sections have been formed, Rules 12, 18, 14, 15, 23, 24, 
25, 26, 27, 28, 40, 41, 42, 43, 44 shall (mutatis mutandis and unless ex- 
pressly stated to the contrary) apply respectively to the Committees, 
Chairmen and Secretaries appointed by these Sections. 

83. The Society shall not make any dividend gift, division or bonus 
_ in money unto or between any of its Members. 


SUBSCRIPTIONS AND FINANCE. 

34. Hach Ordinary Member shall pay an annual subscription of one 
guinea, which shall entitle him to receive a copy of The British Journal 
of Psychology, with the exception of such additional portions of the 
Journal as are devoted to special branches or aspects of  Payoology and 
are published separately. 

34a. Ordinary Members who are members of all Sections shall 
pay an inclusive annual subscription of £3. 2s. 

35. In addition to the Ordinary Membership Subscription Members 
shall pay an additional fee for every Section which they join. This 
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additional fee shall entitle Members of any Section to receive such 
additional, and separately published portions of The British Journal of 
Psychology as may be devoted to the special branch or aspect of Psy- 
chology studied by the Section. The amount of such additional fee shall 
be fixed by the Committee of the Section concerned in consultation with 
the Treasurer, and any resolution passed by the Sectional Committee 
with reference to such fee shall, before coming into force, receive the 
approval of the Council. 

36. Sectional Associates shall pay a subscription the amount of 
which shall be determined by the Sectional Committee in consultation 
with the Treasurer of the Society. 

37. A Member may compound for his annual subscription by a fee, 
the amount of which shall be determined by the Council after consultation 
with the Sectional Committee and the Treasurer. Such composition shall 
entitle the Member to all the privileges of membership, which he enjoys 
at the time of composition, for life. 

38. The subscription is payable in advance and becomes due on 
January Ist. The British Journal of Psychology shall be sent only to 
Members whose subscriptions have been duly paid. 

39. The Council shall grant to each Section permission to incur such 
expenses as may be necessary for the work of the Section; the approxi- 
mate amount of such expenses to be determined by the Council. 


MEETINGS. r 


40. The Annual General Meeting shall be held in December, when the 
General Secretary’s Report and the Treasurer’s Statement of Accounts 
shall be laid before the Society. 

41. The General Meetings of the Society shall be at such times and 
places as the Council shall decide, but in each year there shall be at least 
four meetings. 

42. The President, or, failing him, a Vice-President, ‘shall, whenever 
possible, act as Chairman at the Meetings of the Council and of the 
Society. In the absence of the President or a Vice-President, some other 
Member shall, on the motion of the General Secretary or his substitute, 
be elected to act as Chairman. f 

43. The Secretary shall send to all Members of the Society notices 
of each Meeting at least seven days beforehand, and of the business to 
be transacted at the Meeting. 
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44. An Extraordinary General Meeting may be summoned at any 
time by the Council, or by the General Secretary on the written request 
of twenty Members; at least fourteen days’ notice of such Meeting shall . 
be sent to each Member of the Society. 


VISITORS. 


45. Each Member shall have the privilege af introducing two visitors 
at any Meeting. The Council or a Sectional Committee shall however 
have the power of closing any Meeting or Meetings to visitors, provided 
notice to this effect be given on the notice convening such Meeting or 
Meetings. The names of visitors together with the names of Members 
introducing them shall be entered in a book provided for that purpose. 
Any Member of the Society attending a Meeting of a Section to which 
he does not belong must be introduced by a Member of that Section. 


BRANCHES. 


46. The Council shall be empowered to sanction and dissolve the 
establishment of Branches of the Society throughout the British Empire. 
Members of such Branches shall pay the same subscription as that of 
Ordinary Members direct to the Treasurer of the Society and be entitled 
to the same rights and subject to the same rules as Ordinary Members. 
The Council shall be empowered to refund to the Treasurer of any Branch 
such proportion of Branch Members’ subscriptions as the Council may 
determine to meet local expenses. 

46a. Any Rules made by Branches of tlie Society shall be first sub- 
mitted to the Council for their approval. 

46 b. The minimum number of Members necessary to form a Branch 

shall be 10. ; 

46 c. Branches shall be required to present a report to each Annual 
General Meeting. 


RULES. 


47, The Rules of the Society may be altered at the Annual General 
Meeting, after notice of alteration has been given at a previous Ordinary 
General Meeting, or they may be altered at an Extraordinary General 
Meeting summoned for that purpose. Such Extraordinary General 
Meeting shall be held in London, and the purpose for which it is called 
shall be expressly stated in the notice convening the Meeting. No other 
business shall be transacted thereat. 
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THE INFLUENCE OF INDIRECT INCENTIVES UPON 
THE ACCURACY OF SKILLED MOVEMENTS?. 


By C. A. MACE. 
(From the St Andrews Psychological Laboratory.) 


I. The problem (pp. 102-104). 
(1) Indirect incentives (p. 102). 
(2) Implicit standards (pp. 103-104). 
Il. The experiments (pp. 104-106). 
(1) Muscio’s aiming test (pp. 104-105). 
(2) The dart-beard tests (pp. 105-106). 
IM. The facts (pp. 106-111), 

(1) Results of the Muscto aiming test (pp. 106-109). 
(a) Aiming at natural rate (pp. 106-107). 
(b) Aiming at controlled rate (pp. 107-108). 
(c) The work curves (pp. 108-109). 

(2) Results of the dart-board tests (pp. 109-111). 
(a) The principal expertment (pp. 109-110). 

(i) Practice curves of two groups (p. 109). 
(ii) The work curves (pp. 109-110). 
(b) The subsidiary experiment (p. 111). 
IV. Interpretations (pp. 111-112). 
(1) The relevance of implicit standards (pp. 111-112). 
(2) Modus operandi of indirect incentives (p. 112). 
V. Outstanding questions (pp. 113-114). 
(1) Range of application of the principle (p. 113). 
(2) The optimum objective (pp. 113-114). 


1 The experiments here reported are an excerpt from a series of investigations in progress 
at St Andrews on behalf of the Industrial Health Research Board on the general subject of 
the influence of incentives upon efficiency in mental and physical work. The investigations 
are under the general direction of the author of the paper, but are wholly dependent upon 
the co-operation of a group of research students. The experimente referred to here have been 
carried out by J. M. Milne, J. W. Taylor and A. S. Robertson, to whose careful and untiring 
work scant justice is done by this very condensed report, prepared in the first instance for 
the purpose of a short communication to the Psychological Section of the British Associa- 
tion, London, 1931. y . 
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102 The Influence of Incentives upon Skilled Movements" 


I. THE PROBLEM. 


(1) Indirect incentives. 


As an approximate generalization, subject to many reservations, it would 
appear that the utility of such obvious incentives as rewards and penalties 
varies inversely with the rank of the ability required in the task to be 
performed. Though it be that “every man has his price,” the energies 
of bishops and cabinet ministers would seem to be less amenable to this 
species of control than are the energies of men of baser clay. Performance 
benefits from the ordinary incentives more obviously in tests of sensori- 
motor capacity than in tests of intelligence; and bonus payment systems 
have been less generally applied to the highly skilled worker than to the . 
relatively unskilled. 

If this be broadly true, various explanations are at hand. Onerelevant 
consideration is the fact that highly skilled performance requires a clear 
and a cool head, and concentrated attention. The cruder incentives may 
induce feverish activity and distract attention from the central conditions 
of the task, There is, in fact, experimental evidence that rewards and 
penalties may be detrimental to fine adjustments and to precision in co- 
ordinated movement. 

The performance of any task is controlled by some specific intention— 
to strike the nail on the head, to complete in a given time so many units 
of industrial output, or to memorize so many units of erudition for a final 
examination. To introduce an extraneous penalty or reward evokes a 
secondary intention—to secure the reward or to escape the penalty. The 
influence of the secondary purpose upon the primary intention is some- 
times beneficial, sometimes the reverse. It would seem to be frequently 
detrimental in the case of skilled performance, more particularly before 
full mastery of the operation has been acquired. The required incentives 
here should be in some way intrinsic to the task. They should not inter- 
vene in the form of a distinct, and perhaps conflicting, purpose. To 
stimulate endeavour, what is required is the operation of factors which 
will modify favourably the primary and central intention without creating 
secondary objectives. Factors which operate in this way will be called 
‘indirect’ incentives? 


1 ‘Indirect’ because their employment might appear to be a somewhat roundabout 
procedure as contrasted with the simple expedient of imposing a penalty or offering a 
reward. 
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(2) Implicit standards. 


Among the most obvious factors influencing efficiency in almost any 
operation is the worker’s conception of what constitutes a ‘good’ or 
‘reasonably good’ performance—his conception of a ‘good shot,’ a ‘fair 
day’s work,’ an ‘adequate preparation’ for his examination. Such con- 
ceptions may take the form of fully conscious opinions, but more fre- 
quently they are implicit. The notion of an ‘implicit standard’ does not 
involve any theory concerning ‘unconscious ideas’ or unconscious wishes 
or intentions. We may speak of an implicit standard when there is a level 
of attainment, performance at or above which results in experienced satis- 
faction, and when there occurs a pang of disappointment, however mild, 
if this level’ is not attained. By reference to the principle of ‘trial and 
error’ learning implicit standards might also be defined, if we so desire, 
in purely ‘behaviouristic’ terms. On this view an implicit standard would 
be operative when there is a level of attainment such that performance 
below this level is followed by continued ‘trial and error’ variation, and 
also such that the attainment of this level is followed by stabilization 
(provided stabilization is not accounted for by any ‘physiological limit’)+. 

The implicit standard, the central point in the neutral zone between 
the limen of disappointment and the limen of satisfaction, or the point of 
transition from variability to stabilization (presuming that these de- 
scriptions apply to the same phenomenon) is influenced by a number of 
distinct external conditions, and is in consequence subject to experi- 
mental control. In the course of experimentation the following devices 
have been employed: communication of exact knowledge of prior per- 
formance, publishing the averages of co-workers, artificial scoring systems, 
and various modifications of the intrinsic conditions of the task—the last- 
mentioned being the principle employed in the experiments here to be 
reported. 

It was observed in the course of prior studies that subjects aiming at 
targets defined to themselves a ‘good,’ ‘fair’ or ‘poor’ shot not in terms 
of its absolute distance from the bull’s-eye but in a way which was relative 
to the form of the target employed. Thus a satisfactory shot would be defined 
in terms of the units provided by the concentric rings of the target, 
without precise regard to their size. It would follow that a modification 
in the design of the target would entail a corresponding modification in 


1 Unfortunately it would follow from this definition that any plateau is the expression 
of an implicit standard. Plateaus, perhaps, are commonly produced in this way, but it 
cannot be proved by definition. 
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the subject’s standard of performance. Such a modification constitutes 
an indirect incentive. The following experiments were performed to 
verify the hypothesis that efficiency does in fact depend upon such implicit 
standards, and to determine more precisely the extent to which a modi- 
fication of standard would influence the efficiency in performance. The 
subjects were university students. They were not informed as to the 

` purpose of the investigation, but understood vaguely that the investiga- 
tion was concerned with the form of the practice curve. 


Il. THE EXPERIMENTS, 
(1) Muscio’s aiming test. 

In the first series of experiments the test operation was that of 
Muscio’s aiming test?. The subject spears with a pencil at a series of 
small targets printed on quarto sheets and attached to adjustable frames 
at arm’s length before him. The efficiency of the operation was recorded 
in terms of the distance, from the bull’s-eye of the point of the target 
struck. 

Targets of three types were used: 

Trial Target, consisting of a bull’s-eye 1mm. in diameter and nine 
concentric rings at millimetre intervals from the circumference of the 
bull’s-eye. - 

Target A, consisting of a bull’s-eye 1mm. in diameter, an inner ring 

_ 5mm. from the circumference of the bull’s-eye, and an outer ring 10 mm. 
from the circumference of the bull’s-eye. 

Target B, consisting of a bull’s-eye 1mm. in diameter, and four 
concentric rings at millimetre intervals from the circumference of the 
bull’s-eye. 


© 





Target B. 


The distribution of the targets on each sheet was identical with that of 
Muscio’s forms. There was no guiding line to indicate the order in which 


1 Reports of the Industrial Fatigue Research Board, No. 19, pp. 18-36. 
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the targets were to be struck, the subjects being familiarized with the 
routine by means of two full practice periods. 

Ten subjects were employed, each performing the standard task 
twice a day throughout five days. On the first day the trial target was 
employed for all subjects. On the basis of their performance they were 
then divided into two groups, A and B, equal in number and initial 
ability. On the four succeeding days Group A performed the test with 
Target A, and Group B performed it with Target B. 

Experiments on an allied problem provided a comparable group of 
four subjects who performed the same series of testa with the Trial 
Target throughout. In this way the practical equivalence of Target A 
to the Trial Target was established. 

The ‘standard task’ was as follows: 

Three rounds of five sets per round (a ‘set’ consisting of ten shots) 
were performed at the subject’s natural rate. The time taken for each set 
was recorded by a stop watch. 

Three rounds of five sets were then performed at a rate controlled by 
the beat of a metronome. The metronome was set at 184 beats a minute. 
The subject speared at the target on one beat and withdrew his hand to 
the shoulder at the next, thus completing the cycle of the unit operation 
in 0-65 sec. The controlled rate of work was thus 6-5 seo. per set of ten 
shots. The task thus comprised 300 shots. 


(2) The dart-board tests. 


The second series of experiments fall into two parts: 

(i) In the first a single dart board was employed, 10 in. in radius with 
circles marked in inches. Twelve subjects were employed. The test ex- 
tended over six days. On the first day all subjects performed the standard 
task (throwing 100 darts, t.e. ten sets of ten throws) from a distance of 
3-75 yd. On the basis of their performance they were divided into two 
groups very nearly equal in ability. On the succeeding four days subjects 
performed the test twice a day, members of Group A at a distance of 
25 yd., those of Group B at a distance of 5 yd., from the target. (These 
conditions may be presumed to impose modifications in the implicit 
standard analogous to those imposed by variations in the size of the 
target.) On the sixth day each subject was re-tested at the trial distance 

* of 3-75 yd. 

(ti) In the second part of the second series of tests, hereafter called the 
Subsidiary Experiment, two dart boards were used; A, 10 in. in radius; 
B, 5 in. in radius. Each was subdivided by ten concentric rings. Five 
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subjects performed the standard task (fifty shots at Target A and fifty 
shots at Target B) twice daily for four consecutive days. Darts were 
thrown from a constant distance of 2-5 yd. 


- Til. Tae pacts. 
(1) Results of the Muscio aiming test. 


As noted above, the equivalence of Target A to the Trial Target was 
established by a comparable group of four subjects who performed the 
complete series of tests with the Trial Target. So far as any difference was 
observable, it wasin favour of Target A. In the two practice periods the 
average errors of the Trial Target group for the natural rate of aiming 
were 4-68 mm. and 4-65 mm. The corresponding figures for the eight test 
periods were 4-44, 4-29, 3-98, 4-33, 4-01, 4-38, 4-22 and 3-95 mm. Com- 
paring these figures with those shown in Table I, we find that this group, 
though of slightly higher initial capacity than Groups A and B, improved 
less with practice. It was equal in ability to Group A at the last test 
period. The results for tests at controlled rate are similar, performance 
with Target A being somewhat superior to performance with the Trial 
Target. In what follows we may therefore treat Target A as certainly not 
less favourable to accuracy of aim than the Trial Target, and restrict the 
comparison to Groups A and B. 

(a) Aiming at natural rate. The averages of these two groups for the 
natural rate of work are shown in Table I. They are exhibited graphically 
in Fig. 1. The figures represent the average error in millimetres. 

It will be noticed that the two groups were of almost precisely equal 
initial ability, as judged by performance in the trial periods, but that in 
the subsequent tests Group B wasin a marked degree superior to Group A. 
Its superiority is approximately 17 per cent. 

This difference, moreover, was consistent throughout the eight periods 
and satisfies the ordinary statistical criteria of significance. On the first 
occasion on which different targets were employed the superiority of 
Group B was 17-7 per cent. The mean difference for the first half of the 
test periods is 16-6 per cent. and for the second half 17-5 per cent. 

In view of the fact that accuracy and speed tend to vary inversely it 
might be expected that the superior accuracy of Group B would besecured ' 
only at the cost of some reduction in speed. This, however, is not the case. 
The time records of the subjects of the two groups show that the greater 
accuracy of Group B is maintained without any appreciable inferiority in 
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speed. The average rate of work in Group A is 6-43 sec. per target sheet. 
That of Group B is 6-66 sec. 

Both groups show improvement in speed as well as in accuracy. In 
Group A the average rate of work in the first half of the test (excluding 
the trial period) is 6-65 sec. per target sheet, whilst in the second half it 
is 6-22 seo., an improvement of 6:5 per cent. In the case of Group B the 
corresponding times are 6-85 sec. and 6-48 sec. The improvement is 
5-4 per cent. 


Table I. 
Trial 
Group periods Test perlods 
m n 
1 2 1 2 3 4 5 6 7 8 
A 500 505 509 451 441 453 450 411 413 397 
B 489 486 419 375 382 3-71 353 359 8657 308 





1 2 1 2 3 4 5 6 7 8 
Trial periods Test periods 
Fig. 1. 


Since efficiency involves the combination of accuracy with speed, itis 
of interest to compare the performance of the two groups in terms of the 
product of time and inaccuracy. This measure exhibits more adequately 
the effect of practice in the test operation, but in consequence of the 
similarity of the two groups in respect of speed the conclusion drawn from 
the figures relating to accuracy alone remains unaffected. 

(b) Aiming at controlled rate. That a higher level of accuracy may be 
obtained with constancy of speed through the use of Target B is further 
shown by the data provided by the tests performed at a controlled speed. 

The performances of the subjects in these tests are similar to those at 
the natural rate of work. The mean superiority of Group B is 14-5 per 
cent., Group A showing an average error of 4-15 mm., Group B an error 
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of 3-51 mm. In this case the superiority of the group working with the 
small targets is more marked in the earlier stages of the practice, being 
16-6 per cent. in the first half of the week and 12-5 per cent. in the latter 
half 


shots a round. It is to be expected that the average performance of 
successive rounds will vary in consequence of such factors as ‘warming 
up,’ fatigue and incentive conditions. The influence of factors of this kind 
is reflected in the work curve; and it is of interest to compare the two 
groups in this respect. 

Table II shows the average errors in each round for Groups A and B. 
The comparison is exhibited graphically in Fig. 2. 


Table IT. 
Rounds 
Group I i IV Y VI 





Rounds I to III were performed at a natural rate of work, rounds IV. 


to VI at the controlled rate. There was little difference between the 
performance under the two conditions. This was to be expected, since the 
average natural rate of work was approximately the same as that of the 
controlled rate. 

Comparing the forms ofthe curves, it will be noted that they are very 


(c) The work curves. The standard task consisted of six rounds of fifty . 
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similar. Group B is slightly more constant than Group A. With the large 
target improvement is more marked than with the smaller target. This 
may be due to the fact that in this case, performance being poorer at the 
outset, there was greater scope for improvement. Alternatively, it might 
be said the smaller target evokes greater effort at the outset, so that the 
level of maximum efficiency is more quickly attained. This interpretation 
is supported by the fact that in the first round Group B improves more 
rapidly than Group A through the five successive sets. 

There are several indications! that the superiority of performances 
with the small targets may be in part due to factors such as (a) accelera- 
tion in the rate of ‘warming up,’ (6) the prolongation of effort (or increase 
in resistance to fatigue), (c) intensification of initial and terminal spurts. 


(2) Results of the dart-board tests. 


(a) The principal experiment. (i) Practice curves of two groups. The 
original purpose of the trial and re-test periods at the intermediate position 
of 2-75 yd. was (inter alia) to ascertain whether any superior degree of 
improvement due to practice from the more distant stance would be 
transferred to performance at the nearer stance. Such transference was in 
fact indicated, but the series was too short to provide conclusive demon- 
stration of this. 

The chief interest in the results lies in a comparison of the relative 
accuracy of the two groups, measured in terms of the angular deflection 
of the dart from the line of projection, i.e. from the subject to the centre 
of the bull’s eye. The differences are shown in Table II and Fig. 3. 
During the first three test periods no significant differences are discernible 
between the two groups. Thereafter, however, Group B shows marked 
superiority, approximately 14-5 per cent. 

(ii) The work curves. The experimental routine consisted of ten rounds 
of ten shots a round. Table IV and Fig. 4 show the average errors in each 
round for Groups A and B. An interesting feature in this table is that 
with the nearer group efficiency tends to deteriorate throughout the test 
period, whereas with the distant group the general tendency is one of 
improvement. It is not unreasonable to suppose that this difference is one 
of the principal reasons for the over-all superiority of the distant group. 
The more difficult task induces more sustained effort; the subject remains 
for a longer period keyed up to a higher pitch of endeavour and yields less 
readily to ennui or fatigue. 


1 Supported by the results of subsidiary experiments not included in this report. 
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Table III. 
Test periods 


4 5 8 7 8 


Group 1 2 3 
A 255 253 245 250 238 258 240 2653 


2. 
B 255 243 257 212 1:98 208 213 2-27 
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(b) The subsidiary experiment i 

The results for the experiment in which two distant targets were 
employed are shown in Table V and Fig. 5. The figures represent average 
errors in inches. Here the superiority of the smaller target is most 


Table V. 
Test Periods 
aa 
Target 1 2 3 4 5 6 7 8 
3-84 345 386 349 389 350 3-60 3-72 
B 321 330 3-33 307 3-37 304 302 3-12 





Periods 
Fig. 5. 


clearly exhibited. The mean superiority of Group A is 13-2 per cent. The 
consistency of this superiority is shown by the fact that there are only five 
of the forty periods in which performance with the larger target is more 
accurate. 


IV. INTERPRETATIONS. 
(1) The relevance of implicit standards. 


The bare fact which seems to be adequately established by the 
experiments is that efficiency in two superficially similar types of aiming 
operation varies with the size of the targets. That this is in any way due 
to the influence of objective conditions upon subjective standards is an 
interpretation. Itis not incompatible with other interpretations. Possibly 
there is some superiority in respect of visibility and distinctness in the 
smaller target. Purely sensory factors are of course relevant to efficiency 
in aiming generally, but at present there is no evidence that purely 
sensory factors are alone sufficient to explain the superiority of the smaller 
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target. Gestalt psychologists might be inclined to emphasize the im- 
portance of the configurational properties of the different targets em- 
ployed. There is, for example, the important difference between the 
objective and its ‘ground.’ According as the bull’s-eye is surrounded by 
nine or four equidistant rings, the same point will fall within the target 
or be referred to the background. But the difference is significant only 
in go far aa it provides a perceptual content in terms of which an intention 
is defined. If the intention is to strike ‘at least within the target’—and 
introspective evidence suggests that this intention is almost universally 
present—the perceptual difference is also a difference in the object of 
conation. 

The slight superiority of Target A over the Trial Target may, perhaps, 
be similarly explained. It is not unlikely that the inner ring 5 mm. from 
the bull’s-eye provides a clearer line of demarcation between the ‘ goodish’ 
and the ‘fair’ shots than is provided in the Trial Target, or that at a 
certain stage of practice the inner ring provides the limits for shots 
recognized as satisfactary. 


(2) Modus operandi of indirect incentives. 

To explicatein detail the means whereby the indirect incentive operates 
would require a full discussion of the psychophysics of co-ordinated move- 
ment and of the way in which smooth muscle and glandular responses may 
co-operate in determining the point of transition from variability of 
response to stabilization. Here physiology is only a little less speculative 
than metaphysics, 

Empirically, the chief relevant facts would appear to be the following: 
(1) the marksman wants to produce a certain effect; (2) when he achieves 
it he experiences satisfaction, when he fails he is discontented; (3) 
successful responses are more likely to be repeated, unsuccessful responses 
less likely; (4) the circumstances under which success and failure are 
experienced are conditioned by the size of the target employed. The 
implication would seem to be that correlated with the experience of 
success some physiological mechanism is operative in- stabilizing the 
response, and that in failure there is a connected mechanism which favours 
continued variation. But clearly there is much more that we should like 
to know. 
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V. OUTSTANDING QUESTIONS. 
(1) Range of application of the principle. 

The ability to produce a given sort of effect is commonly specific. 
There is no reason to suppose that the will to produce this effect is specific 
in the same way, or that factors which modify the will are specific to any 
given objective. An incentive condition which operates favourably in one 
kind of manual dexterity may be expected to operate to a comparable 
extent in a great variety of other forms of skill. There is no reason to 
expect a high coefficient of correlation between the tests employed in the 
foregoing experiments and, say, skill in musketry. It would, however, be 
surprising if the results established with regard to the influence of in- 
direct incentives upon the former were wholly inapplicable to the latter. 
It is also to be expected that the principle would be applicable to opera- 
tions of a widely different character. Hence arises the question of the 
total range of application. 

It is plausible to suppose that the range of utility of a given type of 
incentive is restricted in the first place to a group of opérations to which 
the worker devotes himself with the same degree of application (below the 
limits set by his capacity). Since the effectiveness of incentives in general 
depends upon the affective and conative constitution of the individual, it 
is to be expected that the sphere of influence of any given incentive will 
be wide. This, however, requires empirical verification. 

The range of application of the specific type of incentive here con- 
sidered is also limited by the extent to which subjective standards admit 
of manipulation by devices of the kind here employed. The conception of 
an implicit standard probably applies to every form of mental and 
physical work. But the task itself does not always admit of the required 
variation. The size and shape of the implements of production must 
generally be determined on other grounds. Perhaps the most generally 
useful of the means of indirect control of implicit standards is the 
systematic use of ‘industrial norms’—the publication (in a suitable 
manner) of standards of production}. 


(2) The optimum objective. 
The fact that a decrease in the size of the target is accompanied by 


an increase in accuracy suggests the operation of a law of functional 
dependence, the formula for which remains to be defined. The question 


1 Observations on this point are in progress, and it is hoped will form the subject of a 
later report. 
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arises whether there is a certain optimum point beyond which the principle 
fails to apply, or is reversed. 

This question arises in many parallel cases. A case of special intetest 
is that of the control of the subjective standards of a class of students by 
the objective standard of an examining board. It is a platitude that 
impairment of the objective standard will entail a corresponding lowering 
of the quality of student work submitted. With indefinite lowering of the 
standard of the examination there will be, up to a certain point, a corre- 
sponding decline in the student’s implicit standard of work. Beyond this 
point there will be a decrease in the number of those to whom the merit of 
passing the test will seem to be worth possession. Conversely with an 
indefinite rise in the standard of an examination there will be an increase 
both in the number who seek this mark of distinction and in the quality of 
their work. Beyond this point there will be a decrease in the number of 
. those who regard the prize as falling within their reach. There is thus an 
optimum point or range of difficulty appropriate to a given examination 
system. 

The same principle is exhibited in the progressive scale of difficulty 
exhibited by games. Those that are too easy pall; those that are too 
difficult are abandoned in despair. There would appear to be an optimum 
degree of difficulty conducive to maximum satisfaction. Upon the succes- 
ful determination of this optimum the popularity of a game would seem 
in part to depend. It would appear that this optimum is itself a moving 
point on the scale of performance from the early to the late stages of 
practice, and might perhaps be best defined in terms of the percentage 
improvement to be aimed at. To this statement some qualification is 
required. Given that a fixed ratio of satisfaction to disappointment is the 
desideratum, it would follow from the form of the normal practice curve 
that any standard defined in terms of percentage improvement must be 
progressively decreased. Verification of the implications of this principle 
should not be devoid of industrial applications. If the principle of the 
indirect incentive is relevant at all to industrial problems it is clear that 
its field of utility has been insufficiently explored. 

Between the level of actual performance and the level of maximum 
capacity there is an appreciable margin. This is the sphere of operation of 
incentives. In many cases the simple expedient of the reward or penalty 
is ineffective or positively harmful. This is the field of the indirect 
incentive. 


(Manuscript recewed 30 June, 1931.) 


NOTE ON A CLASS DEMONSTRATION OF 
DARK ADAPTATION. 


By G. 0. GRINDLEY. 
(From the Cambridge Psychological Laboratory.) 


Tue following is a description of an easily made apparatus for demonstra- 
tion of curves of dark adaptation to a class in a dark room. 

The apparatus consists of a box measuring about 4 ft. x 4 ft. x 8 in. 
Fig. 1 A shows a view of the front, and Fig. 1 B is a horizontal section 





Fig. 1 A. 


through the middle. The front ABCD is of three-ply wood, and in it are 
cut eight square windows (1—8 in Fig. 1 A), each about 3 in. square. These 
are arranged in a circle, as shown, each window being about 18 in. from a 
small central window W, which serves as a fixation mark. Hach of the 
windows is covered by a thin sheet of white paper, pasted to the front of 
the three-ply wood. 

The sides of the box, EH, FG, are of thicker wood, and the back, HG, 
may be of three-ply wood, or may consist of a black curtain. An electric 
lamp, L, with a white glass bulb, illuminates the window W directly and 
the other windows indirectly by means of white cardboard reflectors, rr. 
Each reflector is in a small cardboard box (cigarette cartons of the kind 
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which hold ten packets of twenty cigarettes serve admirably if postcards 
are used as reflectors), and the light enters through a stopping screen SS 
at the end. The stopping screens consist of pieces of cardboard having 
holes of different sizes, covered with thin sheets of white paper to diffuse 
the light onto the reflectors. It is convenient to have window No. 1 
brightest, No. 2 next, and so on. The lamp L is dimmed down by means of 


R a LIGHT 


MAINS 





E 


Fig. 1 B. 


a resistance R until the brightnesses of the windows are such that they 
become visible after suitable times of dark adaptation. The brightness 
of each window may easily be calculated from a direct measurement 
of its brightness when the lamp is full on, and another series of measure- 
ments of the variation of the brightness of the lamp with variation of the 
resistance R. 


METHOD oF EXPERIMENT. 


The class sits in a room which can be darkened, and fixates the central , 


window W. The room light is then switched off, and the demonstrator 
calls out the time (which he reads from a dimly illuminated watch) 
every five seconds. The members of the class, still fixating the window W, 
see the other windows gradually appearing in clockwise order; and they 
note down the times at which the various windows appear. Curves may 
then be plotted showing the course of dark adaptation for each individual, 
or the average curve for the class may be obtained by finding the average 
time at which each window appears. 

In the apparatus in use in the Cambridge laboratory the brightnesses 
of the windows are calculated to be equivalent to those of white screens 
having illuminations of about 50, 14, 7, 4, 2-5, 1-5, 1, and 0-5 x 10- foot- 
candles respectively. It is found that after exposure to the light of the 


G. C. GRINDLEY 117 


ordinary lamps in the room in which the apparatus is set up, a fair 
proportion of subjects can see all the windows in less than two minutes. 
Fig. 2 shows an average curve for five subjects, out of a class of twenty, 
who were able to do this. 
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Fig. 2. 


If, after a period of dark adaptation, the room light is switched on for 
a short time (e.g. five seconds) and then again switched off, the much more 
rapid course of the second dark adaptation can be very strikingly shown. 
The apparatus also serves to demonstrate the lower threshold of the dark- 
adapted eye for objects seen peripherally than for objects seen centrally. 


(Manuscript received 10 March, 1931.) 
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SOCIAL FACTORS IN MENTAL RETARDATION. 
By G. M. ROBSON.. 


(From the Psychological Laboratory, University of Cambridge, 
and Huguenot University College, South Africa.) 
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I. INTRODUCTION. 


Mvou investigation has been carried on in recent years in connection with 
the study of defective and backward children. Most of the work has had 
as its aim the discovery of methods of testing for mental defect and of 
diagnosing the degree of defect that may exist. Besides the work on 
methods of diagnosis, however, a certain amount of information has been 
obtained about the differences that distinguish the feeble-minded from 
the normal individual. It is commonly stated that the defective is 
lacking in memory, judgment, in ability to reason, to plan, in adaptation 
to the companionship af others, in qualities of character, and so on. It is 
usual too to distinguish two kinds of defect, that termed intellectual or 
mental defect proper, and the kind that is called moral; the latter is often 
said to be connected with difficulties of social adjustment. 

Some experiments on a group of children, which included a larger 
proportion than usual of backward children and children on the border- 
line of mental deficiency, suggested that the difficulties of the higher 
grade defective might be described as due to a lack of facility in using 


G. M. Rosson 119 . 


symbolic formulations, and that this facility is acquired at a stage of 
development at which the essential factor that makes for progress is the 
ability to communicate with others, to understand their behaviour and to 
enter into their experience. This sharing of the experience of other people 
does not come by way of an effort of thought as we know it, but by a 
sensitivity to social contact. This is a factor that is essential to the 
development of the’ability to use language and to the growth of directed 
thought, and here the defective seems to fail. 


II. THe SUBJEOTS OF THE EXPERIMENT. 


In accordance with the idea that backward children find difficulty in 
using words in a social situation, it was decided to observe the behaviour 
of these children in an association experiment. 

‘Three groups of children were observed. The first group consisted of 
school children, of seven to twelve years old, in an industrial district in 
England. The district is a poor one and the children are as a whole 
recognized as backward by the Education Authority. They may be 

Tegarded as representative of the group described in the Report of the 
- Mental Deficiency Committee as ‘retarded.’ The children tested were 
picked out by the teachers as the most backward in the school. None of 
them had been certified as mentally defective, but they formed a group on 
the border-line of mental deficiency, some of them probably falling below 
that line ‘and to be classed in terms of the Report mentioned above as 
“educable mentally defective children.” They had all been at school for 
some time, but none could read or write easily, and they could not do 
simple sums. 

It was thought that a study of differences in a group of this kind 
might be more instructive than a comparison of separate groups of normal 
and defective children. For these were children that it was difficult to 
classify. I was told that they were sent periodically to be examined by 
the Medical Officer, as in the opinion of the teachers they were incapable 
of profiting by the ordinary school education, but they had not so far 
been certified as defective. 

The second group of subjects were English-speaking children in South 
Africa, who were living in a very similar environment to that of the first 
group. Eighteen children were examined, their ages varying from seven 


1 “A large proportion of certifiable mentally defective children remain uncertified... 
and continue to attend the ordinary Public Elementary Schools.” “The numbers of these 
certifiable mentally defective children. ..amount to...nearly six times as many as those 
attending certified special schools.” Report of the Mental Deficiency Committee, 1929, p. 89. 
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to thirteen years. Here too the children were chosen by the teachers as 
the most backward in the school. 

The third group consisted of twenty certified mental defectives in an 
institution for the feeble-minded. Their ages varied from eight to thirteen, 
with mental ages from four years to nine and a quarter. These were 
selected as the children in the institution who were nearest the normal. 


TJ. THE EXPERIMENT. 


The subjects were given some practical tasks, and then an association 
test, in which they were told to listen to the word spoken by the experi- 
menter and to say the first word they thought of in reply. 

The responses were classified as follows: 

(1) Failure to make any response at all, that is, keeping silent for 
thirty seconds. 

(2) Repetition of stimulus word. 

(3) Non-logical responses, those in which there is no apparent con- 
nection between stimulus and response. 

(4) Sound responses, where the subject gives in reply a word rhyming 
with the stimulus word, or one of the sounds of the stimulus word, or & 
word beginning with the same sound as the stimulus word. 

(5) Responsés to preceding stimulus or response words. 

(6) Multi-verbal responses. 

(7) Responses in which some connection of meaning can be traced 
between stimulus and response. 

Responses (1) to (6) may be regarded as failures to respond to the 
meaning of the stimulus words. 

All the above types of response as well as others have been described 
by Kent and Rosanoff. 


IV. General RESULTS -OF THE ASSOCIATION EXPERIMENT. 


It was found that in the experiment with the English children, the 
responses of eight were predominantly of types (1) to (6). Eight, that is to 
say, failed to respond to the meaning of the word, but gave responses of 
other types (Table Ia). The results of the second group showed that 
thirteen out of the eighteen South African children failed to respond to 
meaning (Table Is). So that out of the first two groups of uncertified 
children, thirty-four in all, twenty-one failed to respond (62 per cent.), 


1 Kent and Rosanoff, “ A Study of Association in Insanity,” Amer. J. of Insanity, p. 67, 
1910. 
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while out of the group of twenty certified children the failures amounted 
to twelve (60 per cent.) (Table I 0). 

Of the mental defectives the intelligence quotients of the failures 
varied from fifty-two to seventy-two, while those who succeeded had 


Table I a. Associations of sixteen English children (all girls). 
(100 associations classified.) 


No. of 8. Age Types 1-8 Type 7 

1 8-1 36 64 
*2 9-6 72 28 
*3 79 76 24 
#4 8-8 12 28 
*5 10-8 92 ‘8 
*6 9-1] 100 — 
*7 10-6 96 4 
*8 8-0 100 — 
3 9-3 32 68 
10 10-0 40 . 60 
*11 10-2 72 28 
12 75 36 64 
13 8-0 40 60 
14 11-0 44 56 
15 10-0 24 76 
16 10-5 40 60 


* Those who failed to respond to the meaning of the stimulus words. 


Table Is. Associations of eighteen South African children. 
(100 assoctations classified.) 


No. of 8. Sex Types 1-86 Type7 
*l $ M 92 8 
*2 12-4 M 100 — 

3 9-0 M 4 76 
¥4 84 M 100 — 
*5 8-7 F 88 32 
*6 7-0 M 100 — 
*7 8-0 M 100 — 
*8 7-0 F 100 — 
*9 100 F 52 48 

*10 126 M 72 28 
*Il 9-0 F 96 4 
12 10-8 M 44 56 
*13 11-9 M 96 4 
*14 11-11 F 88 12 
*15 12-11 F 100 — 
16 12:3 F 12 88 
17 11-4 F 12 88 
18 911 M 12 88 


* Those who failed to associate to the meaning of the stimulus words, 


intelligence quotients of from sixty-seven to eighty-five, with one of 
fifty-five. The mental ages of the failures ranged from 4-9 to 7-8, with one 
of 8, while the ages of those who succeeded ranged from 7-2 to 9-3, with 
one of 6:2, In both intelligence quotient and mental age the two groups 
overlapped to some extent, but on the whole the classification according 
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to both intelligence quotient and mental age corresponded with ‘the 
grouping according to success or failure in the association test (Table 
II a and b). 

I did not have an opportunity of classifying the elementary school 
children according to mental age, but se far as could be judged from 
their school work and their performance in the practical tests, there 
appeared to be very little difference between the performance of the 
most backward children in the elementary school and that of the children 
who had been classified as higher grade defectives. It seemed then that 


Table I o. Associations of twenty mental defectives. 


No. of 8. Age Sex Typesl-6 Type7 
*] 10 F 100 -—— 
*2 10 M 60 40 

3 10 M 20 80 
4 10 M 24 76 
*5 10 M 100 — 
>g 8 M 96 4 
*7 8 M 100 — 
*8 8 F 100 — 
*9 8 F 100 — 
10 9 F 52 48 
1l 11 M 8 ” 92, 
12 ll M 32 68 
*13 11 F 86 4 
*14 12 M 100 — 
*15 12 M 68 32 
16 12 M — 100 
*17 11 F 100 © — 
18 11 F 36 64 
*19 12 M 96 4 
20 12 M 40 60 


* Those who failed to respond to the meaning of the stimulus words, 


these subjects might all be grouped together as children on the border- 
line of normality. 

The classification of responses used here is very similar to that 
described by Otist, and Table IH shows the results classified according to 
the form Otis used. Type 5, however, includes here not only ‘normal’ 
responses but all respanses that could be regarded as responses to the 
meaning of the stimulus words. | 

The children all appeared to enjoy the test and seemed anxious to 
obey the instructions they were given. I think there is no doubt that 
their attention was upan the experimenter, and, except in the case of two 
children, who did not appear to understand the instructions at all, they 
seemed to be attending to the actual stimulus words. But, in spite of this, 
in thirty-three cases ont of fifty-four the responses were seldom determined 

1 “A Study of Association in Defectives,” J. Educ. Psychol, v1, 1915. 
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by the meaning of the stimulus words. Only 12 per cent. of the associa- 
tions of these thirty-three children were determined by meaning. The 
typical response of the backward child, the type of response given in 
35 per cent. of the associations of the whole group of children, is one that 
bears no logical relation to the meaning of the word. Now the normal 
response is a word that has some logical connection with the stimulus 
word, and this type of response, it is generally agreed, is fairly well 
Table II. Dominant type of response of twenty mental defectives, classified 
according to (a) mental age, (b) intelligence quotient. 
(a) (b) 
Types 1-6 Type LQ. Typesi-6 Type” 
ae 50 ane 


1 
1 
3 


oouo Ë 

| Re a oo 

toro bors | 
&S 

| | = woa 


1 
1 
Table III. Children classified according to associative type (Otis classifica- 
tion); (a) thirty-four backward children, (b) twenty mental defectives. 
(a) 
Age Failure Typol Type2 Type3 Type4 Typed 
7 1 1 = aes 


bet DO PS 69 DO m 


Age Failure Typel Type2 Type3 Type4 Type 5 
a — 2 — 
= = — 1 
I 1 1 2 
= = 2 3 
za — 3 2 


established in normal people by the age of seven. It appears then that 
there is a stage of development at which the normal type of response in’ 
the association experiment is not yet established. 


V. OBSERVATIONS OF BEHAVIOUR IN THE ASSOCIATION TEST. 


The behaviour of the children who were subjects of the association 
experiment presented some interesting features. For example, a child 
might, with'every appearance of effort, and often of excitement, repeat 
the stimulus word. The word is quite obviously not treated merely as a 
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gound, for the same child may repeat words or figures when asked to do 
so, quite easily and readily. Here, at any rate at the beginning of the asso- 
ciation series, an effort is made, theresponse is slow, and often of this form: 
Stimulus. Child. Response. Yes, child. (8 seo.) 
5 Window. * I alzo say, window. (6 860.) 
6 Window. 5 Yes, window. (7 sec.) 

Tt seems then that though the word is not treated just as a sound to be 
repeated, it does not arouse associations of the usual adult type. Possibly 
some concrete image is aroused, and this, being unanalysed by the child, 
may occupy his entire field of attention. Some of the responses made by 
children seem to suggest that associations sometimes come by way of 
arousing concrete images, some characteristic or part of which is named 
in the response. Perhaps it may be that there is a stage of development 
at which words have a strongly emotional tinge, being closely bound up 
with the child’s wants, with concrete situations. So that if the word 
produces a change in behaviour at all, the change is comparable to that 
produced in us by a word which touches off some highly emotional 
experience, resulting under the conditions of the experiment in a long 
reaction time, and sometimes in a repetition of the stimulus word. 

Another type of response that is noticeable is the response that presents 
® logical association to a former stimulus or response. Here we have 
associations of the usual adult type, but they come at the wrong time. 
The stimulus word is treated as a signal for response and a word is uttered 
in reply, one connected not with the stimulus word but with the child’s 
train of thought. But it appears that a stimulus or a response may start 
a new train of thought and words connected with this may be given later 
in response to quite other stimulus words. It seemed that the rate at 
which the stimulus words were given had something to do with the fre- 
quency of this type of response. The more slowly the stimuli were given 
` the less chance there seemed to be of this kind of run-on association. ` 

A careful experimental study of all these types of response might 
throw a good deal of light upon the development of the thought processes. 


VI. ASSOCIATION RESPONSES OF NORMAL AND FEEBLE-MINDED. 


Differences between the responses of normal and feeble-minded in the 
association experiment have been recorded by various experimenters, 
notably Eastman and Rosanoff!, Otis*, and Goett?. 

"1 “Association in feeble-minded and delinquent children,” Amer. J. of Insanity, p. 69, 
1912. : 

2 “A study of Association in defectives,” J. of Educ. Psychol. vi, 1915. 

3 “Associationsversuche an Kindern,” Zeitschrift fur Kinderheilkunde, 1911. 
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There appears to be agreement that the responses of the feeble- 
minded are characterized by a relatively large proportion of reactions of 
the type to which’I refer here, repetitions of the stimulus word, non- 
logical responses (no apparent connection between stimulus and response), 
responses by sound, as well as failures to respond at all (remaining silent 
orsaying, “Idon’tknow”). Butitis suggested that as responses of normal 
individuals show all these characteristics the association experiment is 
not of much value in the investigation of mental defect. Now if the 
experimenter seeks to draw conclusions from a mere inspection of the 
responses given by normal and feeble-minded the criticism is probably 
justified. Undoubtedly normal children and adults do at times fail to 
respond to the meaning of a word in the association experiment, that is, 
they treat the word merely as a sound or a signal for any preferred re- 
action. But observation of the behaviour of the two groups of individuals 
makes it clear that responses that appear alike at first glance are not 
always to'be grouped together. A repetition of the stimulus word, for 
example, may be due to boredom, dislike of the experiment for tempera- 
mental reasons, preoccupation with some train of thought, and many 
other causes, besides an inability to grasp the meaning of the word. Only 
the experimenter can decide if a subject is ready to co-operate, has an 
antagonistic attitude, or is preoccupied at the time of the experiment. 
And I think a skilled observer will in the main readily distinguish the ` 
difference in attitude of the child intent upon some problem of his own and 
the child who is unable to follow out a train of thought at all. A com- 
parison of responses given by individuals of very different mental levels 
can be of little value unless subjective conditions are taken into account. 
And when the habitual response of an individual shows failure to respond 
to the meaning of a word and one cannot account for this in any of the 
usual ways, the fact may be taken as significant. 

Another difference that has been noted in the responses of normal and 
feeble-minded is the relatively large number of what are called indi- 
vidual’ as distinguished from ‘normal,’ responses. I found no correlation 
of these responses with educational ability in the case of the children I was 
dealing with, and I do not propose to consider the significance of this type 
of response. This paper is concerned only with the observation that 
certain children in the backward group failed to respond to the meaning 
of the stimulus word. 
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VII. NIGNIFICANOE OF THE EXPERIMENTAL RESULTS. 
(a) Mental defect and social factors. 


To anyone who did not know from the inside what language meant the 
responses of these children might seem on the whole satisfactory. The 
reaction came as a rule without hesitation. It was always to a word 
spoken, not to any other sound made, and the reply would seem to be 
appropriate, usually another word. But when we realize that the response 
was very seldom the usual reaction to the meaning of the word, except 
indirectly and after a lapse of time, we see where the children failed. 
Their difficulty appears first of all as a slowness in using words, in appre- 
hending their meaning and using them appropriately, that is, as symbols. 
It is noteworthy, I think, that an older child, who was given a similar 
test, had a very fair vocabulary. Her trouble was not an actual inability 
to remember words or even to write them down, but a Jack of ease and 
facility in using them in a social situation. 

In Head’s work on Aphasia? he speaks of three characteristics of 
integrated response: 

(1) selection; 

(2) evidence of the past functioning in the present; 

(3) adaptation, that is, the response is directed in time and place. 

In the case of the responses we are considering, if the reaction is 
regarded as one merely to a word spoken, that is, to a sound of a particular 
kind, the three characteristics of integration are present. But if we regard 
it as a response of a higher level, as a reaction to a symbolic formulation, 
all three are lacking. There is no evidence of selection of the response in 
view of the meaning of the stimulus word. The reaction is not adaptive. 
It is one in which the past, that is, knowledge of the meaning of the word, ' 
does not function; or if it does function at all, it does so inefficiently, non- 
adaptively, producing a change in behaviour when the situation it is 
fitted to meet is over and a new situation is produced, one for which the 
appropriate response is quite different. 

This does not mean, however, that speed of association time need 
correlate closely with degree of intelligence. It is more likely that there 
are wide limits within which the association time varies in individuals who 
are capable of using words effectively. In the experiment the stimulus 
words were given at a leisurely rate and the children answered in their 
own time. Reactions which were not reponses to the meaning of the 
word often came more quickly than ‘meaningful’ associations. Where the 


1 Aphasia and Kindred Disorders of Speech, Cambridge, 1926. 
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stimulus word interrupted a train of thought, it resulted in a response that 
was as a general rule slower. Perhaps the train of associations, or succes- 
sion of images, proceeds as quickly in the less as in the more intelligent, 
but the former cannot as readily make contact with a certain kind of 
immediate environment. 

The stimulus word in the association experiment seems to be some- 
thing between the stimulus that comes from a thing in the environment 
(e.g. a stone in the path of a walker, pieces of an object that have to be 
put together, a stick that may be used as a lever, etc.) and the operation 
of a plan by which behaviour is to be regulated that exists only in 
symbolic form in the mind of the thinker. The lower grade defective 
cannot deal with the first. Those of a higher grade can deal, sometimes 
very successfully, with problems that can be solved with reference at each 
step to actual concrete things in the immediate neighbourhood. They may 
be what is often called intelligent in a limited sphere, one in which symbolic 
formulations are not often needed. 

According to the view suggested here, one might describe mental 
defect as a relative inability to get in touch readily with certain en- 
vironmental stimuli. At the stage we are considering it is not stimuli 
from the physical surroundings that present a difficulty, though that is 
the case with the low grade defective, who is clumsy in dealing with 
things. Our experiments show an inaccessibility to stimuli that come from 
the social environment. The difficulty is one of interpretation at both 
stages. The imbecile fails to interpret the stimuli which come from 
physical objects, while the border-line defective is unable to respond 
appropriately in certain specifically social situations. Language is one of 
the most useful instruments we have to aid us in the understanding of the 
behaviour of others. But the use of words is not only a means to effective 
social intercourse; it is at the same time a result of social co-operation, 
and it seems that the lack of facility in using words is often to be traced 
to a more fundamental failure of social relationships. 


(b) Mental defect and interpretation of symbols. 

It may be objected that the children who fail to respond adequately to 
the stimulus word do not understand what they are required to do, and 
the implication is, I suppose, that if they did understand they would be 
able to respond with a logical association. But it is just this lack of com- 
prehension that we are trying to explain. It is remarkable that these 
children fail to respond to the meaning of a word, while most children of 
their age succeed in doing so. An attempt was sometimes made directly 
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to get some of the children to respond to the meaning of a word. They 
were told to ‘listen carefully’ before they answered. This did not seem, as 
one might have expected, to lengthen the association time. Then after a 
while they were asked if they knew the meaning of one of the words, e.g. 

Stimulus. Cold. Response. Kay. 

Q. What does cold mean? A, When you put your coat on. 
It seemed that though they knew the meaning of the word, it was not the - 
meaning that determined the association! but rather the sound itself. 
The word was not used easily and readily as a symbol. It might be so 
used, but it was used clumsily as an unaccustomed tool. 

The children who failed in this experiment were not noticeably 
inferior to others of the group in the practical tests. Table IV shows that 


Table IV. Performances in the practical tests. 
Test 1 Test 2 Test 3 Total 


+ - + =- - 

16 lish =, *Group 5 3 4 4 5 12 12 
children Rest 3 5 4 4 5 3 2 2 
18 S. African *Group 4 9 7 6 7 6 18 21 
children Reat 5 — 2 8 2 3 9 6 
20 mental *Group & 7 5 7 6 6 16 20 
defectives Rest 6 3 5 3 4 4 l4 10 
Total *Group 14 19 16 17 16 17 46 B3 
Reat 13 8 ll 10 11 10 35 28 

+ above median performance of the group of children, 

— below ss s n 


there was a marked difference between the groups in Test 1, that is, the 
jigsaw puzzle. In Test 2, in which parts of objects had to be put together, 
and in Test 3, a wire puzzle, in which two objects had to be separated by 
careful manipulation, the performance of the two groups was very nearly 
equal. And in the jigsaw puzzle it seemed that the less intelligent children 
did not understand what they were asked to do, and so failed completely. 
When they were shown that the pieces of wood were to be fitted together 
‘ they seemed to be able to do the puzzle. So that it appeared that the 
difficulty was really connected with the use of words. 

It was remarkable that in the jigsaw puzzle, on which was represented 
an animal in a cage, the bars of which ran right down the picture, most of 
the children took no notice at all of colours, bars or the objects portrayed. 
This seems to me to be significant, for though a picture cannot be called a 
symbol, it is a stage on the road to the abstraction that leads to symbolic 


1 “True symbolic reference postulates subsequent behaviour, or the assumption of an 
attitude, in consequence of the intervention of a symbol.” Head, Aphasia, 1, 523. , 
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formulation. Much of the concrete situstion is omitted, the pictured 
scene has to be interpreted. For it is doubtful if we ‘see’ an object in a 
picture in the same sense in which we see an actual concrete thing. It is 
probably truer to say that we have had to learn to see in representations 
on paper the objects of which we have actual experience. It seems then 
that the less intelligent child is not accustomed to looking for a meaning 
in pictorial representation, or at any rate that he is slow in finding a 
meaning in pictorial, as in symbolic, representation}, for in the case of the 
children we are considering the disability is a relative one. They are not 

incapable of understanding a picture, nor yet of using language, but 
they are slow at it. One might say that the backward child does not, in 
dealing with pictures and still less in dealing with symbols, seek to inter- 
pret what he sees. His attitude to this kind of material differs from the 
normal. Teachers of backward children often express their feeling that 
the difficulty of the defective is to be explained in terms of attitude, or at 
any rate in terms not purely intellectual, for they say of these children 
that they can learn when they want to, when they concentrate, when one 
gets their attention. And I would connect this with the suggestion of 
Head’s patient, who is described as defective in symbolic forniuiahien 
(Aphasia, Case 23), that her difficulty was one of ‘interest*.’ 


(c) Free and controlled association. 


Another objection that may be made is to the effect that the condi- 
tions of the association experiment are of an artificial kind, and that as a 
general rule we direct our behaviour with reference to plans of our own, 
not to a series of unconnected words spoken by an experimenter. But if 
we analyse the association experiment we find that it bears resemblance 
to situations that we often meet in life. A word is a social construction. 
Response to language is response to a social environment, and the use of 
inner language in solving our problems is a secondary phenomenon, based 
upon the earlier use of language in response to the word spoken by 
another. The ease and speed with which we react to the stimulus word may 
well be an indication of ability to follow someone else’s train of thought, 
that is, efficiency in reacting to a social environment. Following some- 


1 Bühler in the Mental Development of the Child says, “the representational function of 
language and of pictures arises at about the same time,” p. 77. 

2 “One word or sentence bearing upon something of interest will jog my attention and 
causo moto read a pasenge Over snd over again uni) I get ita full meaning: But this has 
to be done; and if the interest tenon eller ia)” jog,’ the efort da not made- bananga one, is 
unconscious that an effort is need 
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one’s train of thought involves at each step the inhibition, to some extent 
at least, of associations that are aroused in us by each word uttered. 

A distinction is often made here between ‘free’ and ‘controlled’ 
associations. It is said that in the former the associative processes are 
“allowed free rein,” while in the latter they are “placed under certain 
restrictions.” The distinction is one of degree only, for the instructions 
given in the so-called free association experiment also constitute a 
restriction upon the associative process. Control of association is 
demanded by the effort to keep in touch with the experimenter, especially 
as the stimulus words are unconnected with one another, and the subject 
is called upon to break off the train of associations aroused by any one 
word and to attend to the meaning of the next word given. The backward 
child finds it difficult to learn to do this. When he is started upon a train 
of associations, the stimulus word is treated as a signal for response, and 
he responds with some word connected with the train of thought. When 
he does react to the meaning of the word, the response is slow and in- 
direct, by way of arousing a train of associations which in time takes 
the place of the one dominant at the moment. There is no definite inhibi- 
tion or control of one set of associations in favour of another, such as is 
usual in the responses of the normal.. 

When we use the word ‘control’ in reference to associations we are 
using a term that does not primarily connote something intellectual. The 
control we are speaking of involves the adoption of an attitude, a readi- 
ness to follow someone else’s thought or behaviour, and in its genesis the 
behaviour side was doubtless the more prominent. Following someone’s 
train of thought originally no doubt meant doing what he did, and in that. 
way sharing his experience. This control of tendency to immediate 
action which is involved in following another, and which life in society 
renders necessary would be a very favourable condition for the develop- 
ment of directed thought. 


(d) Reaction to remote objects. 

The study of high grade defective and backward children leads one to 
think that their difficulties may be very largely due to inability to react 
efficiently to objects that are remote. If this is so, we can see why they are 
often able to do mechanical work well, and sometimes manage to solve 
mechanical problems, provided that the solution can be reached by 
working out the problem practically, and that it is not necessary to work 
out any intermediate steps of the reasoning by the help of symbols. 

1 Whipple, Manual of Mental and Physical Tests, Part 1, p. 44. 
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It is sometimes said that defectives cannot work to a plan, that they 
can do only routine work. This is not strictly accurate, for it seems that 
they do work to a plan under certain conditions. Such work as basket 
making is not, strictly speaking, merely routine activity. Border-line 
children also sometimes do woodwork and drawing that might be called 
artistic. But it is true that they cannot deal with plans for the future. 
Their plan must be capable of immediate execution, and the materials for 
carrying it out must be near at hand. Itis when they have to adjust their 
action to what is remote that they fail, and this is because they have not 
learnt to use symbols easily and freely in their thinking. 

Ease and facility in utilizing remote objects is acquired by social 
intercourse, for the use of words largely depends upon concrete experience 
of situations in which words play some necessary function. Such an 
experience must be one that is of common interest to a number of 
individuals, an experience that is shared. At first we may suppose the 
word will be followed. closely by action, and will be supplemented by 
inflection of voice, by gesture, and by signs of emotional excitement and 
actual preparations for the event to which it refers. It is only at a 
relatively high stage of development that we use the word by itself as a 
symbol, a stage at which the word has come to stand for a group of situa- 
tions similar to one another in some essential respect, but differing in others. 

Social interaction is as necessary for the emergence of this higher stage 
as it is for the lower one. The power to discriminate between situations 
alike in the reactions they demand to begin with but differing later, and, 
conversely, those calling for a different response at first and leading to 
similar behaviour later, must have been determined practically by social 
co-operation. For example, many of the situations that are important to 
the individual are at the same time hazardous, so that, if experience is to 
be varied enough to admit of the development of the ability to generalize, 
close association with the group is essential. 


(e) Words and images. 


Words form an integral part of social experiences, and they always 
have a social reference. It is true that in introspection we seem to find 
ourselves using images at times as equivalent to word symbols. They are, 
however, less efficient as an instrament of thought than words and other 
symbols capable of more ready generalization. Perhaps for this reason we 
are apt to think of them as an earlier tool that has been superseded by a 
more useful one. But the individual mental life that we know is so largely 
a product of a long course of development, in which symbolic formulation 
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plays an important part, that it must be exceedingly hazardous to draw 
conclusions about a pre-symbolic stage of development from data that we 
owe to an introspective study of the images of the psychologist. For the 
image, as we know it in introspection, distinguished from percept and 
idea, centrally aroused by a train of thought, and unaccompanied by word 
or gesture, is surely a late product of development, a result and not a 
condition of the abstraction that comes with symbolic formulation. 

For purposes of thinking we may use an image of some part of an 
experience to stand for the whole, or even for a group of experiences of a 
similar kind, but unless we have some word or other symbol to convey 
this to some one else we get out of touch with the common world, and if 
we are not to lose ourselves in our subjective experience the situation that 
we image must be described in symbolic terms. It seems that the defective 
who has not reached the stage of dealing successfully with symbols does 
tend to lose himself in his train of associations, whether we characterize 
them as images or thoughts. This shows that he has difficulty in dealing 
with the image, as with the conventional symbol, that is, both images and 
symbols function maladaptively. 


(J) Social adaptation and intelligence. 

Defective children are often openly unsuccessful in social relations. 
They do not ‘get on’ with other children. Parents and teachers say that 
they are difficult to manage and especially difficult to deal with in groups, 
that they need ‘individual’ treatment. Various reasons are given for this. 
The children are said to be temperamentally unstable, and it is thought 
that this instability often accompanies mental defect. The social defect 
is said to be due to a lack of understanding of the results of their conduct. 
I would suggest, however, that the primary difficulty is social, and that . 
the lack of understanding follows from this. 

The defective child, though difficult to deal with in social relations, is 
yet more dependent on others than the average child. I am not speaking 
here of the low grade defective who is dependent for physical needs on the 
care of others, but of the child who seems to be unable to ‘think’ unless 
he is helped. He responds tò social stimuli only when the social situation 
is concretely before him, and though he is not quick in his response to the 
word spoken by another, he seems to be incapable of responding at all to 
the word written, a situation which is as truly a social one, but is so by a 
less direct reference. So a child, who can place five matches beside the 
figure 5 or the written word FIVE when one stands beside him and 
encourages him to do so, may sit inactive when told to go on doing this by 
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himself in the case of the figures 3 or 4. And from observation of the child 
it would appear that this inactivity is not due to what one would call, in 
the case of an intelligent child, a sudden loss of interest in the operation, 
but to an inability to perform the response, to grasp the problem, without 
the added stimulus of the presence and co-operation of someone elset. 

A more intelligent child may, however, be hindered in the solution of 
a problem by the presence of another person. To him the social factor is 
no longer an essential part of problems of this kind, but has become a 
distracting element, as all detail is apt to be once a principle has been 
grasped. So it seems that in the case of the backward child the presence 
and encouragement of another may give to the situation the stimulus that 
enables the child to see the problem and so to solve it, while to the intelli- 
gent problems of that type have become sufficient stimuli in themselves. 

To the defective, interest feeling attaches only to physical things and 
direct social contacts. These are the primitive sources of all our intellec- 
tual ‘interests,’ but the defective is uflable to detach the feeling from 
the particular social situation and transfer it to things of general social 
import. And so for him words have relatively little meaning, and the 
complex systems of thought embodied in language do not exist. 

The difficulty of the defective is to be regarded as a general defect 
which prevents the growth of adequate concepts. He can still successfully 
deal with problems that can be solved without recourse to trains of 
thinking built up by the aid of symbols. He can work with actual things, 
and sometimes with models, though he cannot deal with maps or plans. 
He may be quick at grasping spatial relations, but only in connection with 
concrete things. He cannot copy movements of a person opposite to him, 
for this depends mainly on an ability to generalize a spatial relation, to 
grasp that ‘left’ and ‘right’ are relative and not absolute positions in 

‘space. It is doubtful if this kind of generalization can be made without 
some kind of symbolic formulation. At any rate it means literally putting 
oneself in the place of another, and so involves the social reference of 
which we have spoken. 

Perhaps a defect in symbolic formulation may in some cases be 
balanced by special gifts, proficiency in somapractical skill, or in artistic 
ability. It is possibly the case that artists of considerable ability may be 
lacking in the capacity to use some kinds of symbol, and in fact it is usual 
to say that artists can seldom formulate the principles of their art. They 
appear to grasp the principle by a special kind of sensitivity to the material 

1 “Dr Head’s jogging of thg attention was equivalent to interest in the subject matter 
when alone.” Aphasia. 

J. of Payoh. XX1. 2 9 


134 Social Factors in Mental Retardation f 
with which they deal. One might say that though, for the average person, 
advance in knowledge comes by way of symbolic formulation, for some, 
the most favourable condition of development is along a different line. 
But most people who show defects in symbolic formulation do appear to 
present a picture of arrested development. Very often such people are 
particularly difficult in their social relationships, they are subject to rapid 
changes of mood, their work varies considerably from day to day. They 
are apt to quarrel suddenly and unexpectedly. Their resemblance in this 
respect to the high grade mental defective suggests that the latter's 
difficulty in social adjustment may be largely responsible for their ap- 
parent intellectual difficulties. 


VIII. MENTAL AND ‘MORAL’ DEFECT 


Mental defect and ‘moral’ defect, i.e. delinquency, do not always go 
together, yet both may arise ultimately from difficulties of social adjust- 
ment. Individuals differ in the extent to which they enter into the 
significance of some parts of the social world rather than others. In 
particular, we have to distinguish between social constructions that are 
concerned with the physical world and those that are derived directly 
from our relations with our fellows. Itis possible that though they usually 
go together, ability to respond to the one group is not always accompanied 
by ease in grasping the other. It may be that the ‘moral’ defective is one 
who has proved himself as sensitive as the average individual to the social 

_ tradition, in so far as it is concerned with things, but who is relatively 
insensible to the factors that guide the average man in his dealings with 
other men. There are some aspects of social experience that the ‘moral’ 
defective does not share. Others may be able to enter into this kind of 
experience, but be insensitive to that which is more objectively deter- 
mined, and concerned with things and their relations. 

It might be interesting to study differences of this sort in connection 
with the readiness that backward peoples show in acquiring European 
culture. Our material civilization is intimately bound up with social and 
ethical systems, and it is possible that the backward peoples of the world 
can advance along the lines ef material progress which we have discovered 
only as they are able to respond to the social as well as to the. material 
aspects of civilized culture. The view most widely accepted in practice to- 
day is not in accord with this, but appears to hold that a group may keep 
its own traditions and social system, while it takes over from another 
merely the means of material prosperity. The evidence of history seems 
to be against such a view, but a psychological study of the social factors 


G. M. ROBSON 135 


involved in the acquisition of culture can alone provide data for deciding 
the question. Itis true that for a few individuals among us, the conditions - 
of entering into social experience in its material and in its ethical aspects 
seem to differ, but the incidence of mental and moral defect! and perhaps 
also of mental and moral excellence would suggest that on the whole they 
go together. 


IX. SUMMARY. 


In this paper reasons have been given for thinking that the difficulties 
of backward children and those on the border-line of mental deficiency are 
based upon a social defect: this relative inability to interpret other 
people’s behaviour and consequently to share their experience. No 
analysis of the factor that makes for ease in social relations has been 
attempted. It is clearly related to what has been called suggestion or 
imitation in psychological writing. But understanding the meaning of 
another person’s behaviour comes not merely by imitation, but by co- 
operation. Interpreting his behaviour means understanding what he is 
aiming at, and the capacity for this comes by way of helping in the 
achievement. 

Rivers takes a similar view when he writes, “The effect of suggestion 
is to produce in all the members of the group a mental content so similar 
that all act with complete harmony towards some common end.” He goes 
on to say, ‘‘There is reason to believe that the harmony so produced is 
more complete than is ever produced by the common possession of an idea 
or other form of intellectual motive*.” But it is possible that there may 
be a relation between common action, determined by suggestion, and the 
“common possession of an idea,” so that the readiness to co-operate 
towards a common end of which the individual is not yet fully conscious, 
may be an important factor in the development of logical thinking. 

By way of co-operation with others the qualities of character that we 
call tact and sympathy are built up, the ability to see another’s point of 
view, qualities that make for success in social relations. It may be that 
from the same readiness to participate in common action comes the 
understanding of what other people mean, that sharing of common 
experience, which is a condition of all intellectual development. 


1 “The only really satisfactory oriterion of mental deficiency is the social one.” Report 
of the Mental Deficiency Committee, 1929, p. 13. 
2 Rivers, Instinct and the Unconscious, p. 94, Cambridge, 1920. 
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I. ASSOCIATION PROCESSES AS RELATIONSHIPS OF 
NEURONIO EXOITATIONS. 


TuE proposition which I purpose to discuss is that we must regard the 
association processes within the central nervous system, which set off the 
obvious reactions of the organism, as consisting of relationships in the 
excitation of neurones, that these relationships may be differentiated one 
from another in virtue of the number of neurones involved and in their 
spatial and temporal arrangement, but that there is sufficient evidence to 
make untenable the view that specific neurones must be excited in order to 
have the relationship expressed, that is to say, to have the given reaction 
appear. It will be noted that this formula by no means denies the exist- 
ence of localization (which is unquestioned for subcortical regions and 
demonstrable in lesser measure in the cortices of higher mammals), but 

1 Read at a Joint Meeting of The British Psychological Society and the Cambridge 


Paychological Society in a discussion on “Neural Mechanism in Behaviour,” opened by 
Prof. W. 8. Hunter, February 14th, 1931. 
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that it also leaves room for vicarious function. It is a formula sufficiently 
elastic, I trust, to be accepted by quite diverse schools of psychology. 
Those whom their opponents call ‘vitalists’ can see in the relationship an 
attribute of something living. Those whom their opponents dub ‘mechan- 
ists’ can see in the relationship a property they attribute to mechanism. 
That it will cover Lahley’s doctrine of equipotentiality of the cortex 
within the projection areas and within the ‘silent’ areas of the brain is 
clear, but it is not so immediately obvious that it is implicit in the state- 
ments of such a behaviourist as Hunter. 


II. HUNTER’ S STANDPOINT. 


“Whether Professor Hunter would accept my formula is a guess I should 
make on purely personal grounds and I do not intend to make it, but that 
he ought to accept this—or some similar generalization—I am prepared 
to argue on the basis of his published statements. I will do this by means 
of quotations from his recent criticism of Lashley’. He concludes his 
argument with this rather guarded confession of faith: “I have no 
particular veneration for the reflex arc theory, and I certainly do not. 
think that the reflex arc functions as a simple system of isolated con- 
ductors, and yet the general reflex arc theory conforms more nearly to the 
known facts than does any other.” In the phrase “general reflex arc 
theory” Hunter must mean either a functional or an anatomical inter- 
pretation to be given to the word ‘arc.’ If functional, it means that the 
energy transmitted to the central nervous system as a result of the 
stimulus sets off a particular kind of disturbance in the grey matter which 
in turn activates the efferent neurones in a specific manner. This inter- 
pretation would be quite consistent with ‘my formula. If the are be 
anatomical then we are confronted with his statement that “I certainly 
do not think that the reflex arc functions as a simple system of isolated 
conductors.” If not isolated the anatomically specific arc must derive its 
function, in part at least, from connections with other neurones. If we 
are to think this out rigorously, I believe we must find that this implies the 
notion of a relationship that dominates the relata, which tends to appear 
independently of the excitation of specific neurones. The non-isolated 
conductors have connections with other neurones. The latter function in 
other reactions than the particular one mediated by the reflex arc in 
question. If they did not—if they were excited only when the given arc 
was excited—then they would be part of the arc and the arc would be 
isolated. So, if these accessory neurones belong to other systems as well, 


1 J. Gen. Paychol. 1930, m, 455-468. 
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they are non-specific and owe their inclusion into one system or another 
to the type of relationship that is dominating the area at the moment. 
Thus the relationship becomes primary. It is interesting that Hunter in 
setting out the purport of his paper quotes a claim of Lashley to the effect 
that the facts of learning dispose of theories which give specific function to 
specific neurones and quotes it as a claim that he will attack. Yet he deals 
with it directly only in the concluding sentence which I have just been 
dissecting. 


Til. THE SIGNIFIOANOE OF MULTIPLE STIMULI IN 
MAZE-RUNNING. 


The bulk of his argument is concerned with a criticism of Lashley’s 
maze-learning experiments and conclusions therefrom, together with the 
setting-up of the counter-claim that many different stimuli are effective in 
solving the problem of maze-running that “no one cortical lesion should 
destroy the response and the ability to form and retain the habit should 
be decreased roughly in proportion to the amount of cerebral tissue 
destroyed. As more and more tissue is eliminated, more and more 
cortical projection areas are removed, and the total integrative function 
of the cortex is increasingly hampered.” Let us, for the sake of argument, 
accept his criticism as justified and examine the properties of the mechan- 
ism he postulates. : 

_ There are probably at'least five modalities of sensation which may be 
utilized in learning to run a maze, but to simplify the discussion let us 
assume that there are three—a, b and c—and that, before the experiment 
begins, the animal has reflex potentiality for the performance of q, f, and 
y, reactions which correspond to the senses a, b and c. a will stimulate 
reactions of the a order, b of the 8, and c of the yt. As result of all the 
influences which result in ‘learning,’ the animal finally reaches a state 
when it can, when confronted by these stimuli, in the order and combi- 
nation in which the maze presents them, produce a sequence and combi- 
nation of the reflex acts, corresponding each to an original stimulus that 
led to its response in an unintegrated form. All these reflex acts together 
constitute the behaviour exhibited in successful maze-running. Let us call 
the final stimulus complex abc, and the combined responses aBy. What 
will be the effect of eliminating the stimuli belonging to the group we have 
called a? The answer will depend on what meaning is given to the phrase 


+ In the following discussion a, b, and o will also stand for the neurones in the projection 
areas of a, b and o; and a, £ and y will represent the constellations of neurones that discharge 
to the common final paths of the reflexes so named. 
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“total integrative function of the cortex,” a phrase which might be 
employed by the upholders of mutually exclusive theories. 


IV. CHAIN-REFLEX THEORY UNTENABLE. 


The first possibility to be considered is that each of the many reactions 
involved in the maze-running occurs as a separable reflex, that is, that at 
one moment the animal is responding to a certain stimulus in a manner 
specific for that stimulus, is then exposed to a second stimulus which 
inhibits the first and elicits a second different reflex and so on. This is the 
chain-reflex interpretation of continuous behaviour. If this be an ade- 
quate description of what takes place, then two results will follow. First 
the progress of the animal will be observed to be discontinuous and not to 
follow a smooth path. Spinal reflexes, for instance, which are mutually 
inhibitive, do not succeed each other by any smooth transition but by a 
complete inhibition of the first when the second occurs. Smooth transi- 
tions appear only when one spinal reflex leads over to another with which 
it is allied, that is, when a larger.reflex integration is being evoked gradu- 
ally. During reflex spread the successive elements appear in relative 
independence of their specific stimuli, as if, to use Hunter’s simile, there 
were some central neural engram which was unwinding itself like a 
gramophone record. So far as I know there has never been reported any 
such discontinuity in the progress of a proficient animal as the chain- 
reflex hypothesis would necessitate. On the contrary, as Sherrington has 
pointed out, there seems to be a lowering of the threshold for each succes- 
sive response, which means a selection at each stage of the stimulus (out 
of the myriad of sense impressions to which the animal is being subjected 
at every moment) appropriate to the train of reflexes which makes a unit 
of the behaviour. A second result of there being separable reflexes in- 
volved in maze-running would be the total disappearance of some links in 
the chain of reactions when one group of stimuli was eliminated as the 
result of destruction of a cortical projection area. This loss would, also, be 
permanent. There would then result an immediate and complete inability 
to run the maze, and when it was relearned as a combination of reflexes 
belonging to the other senses, the second behaviour would be different 
from the first—as different as the methods used by a man in looking for 
something in the dark and in the light. No such dramatic results have 
been reported, so far as I know, and it is unlikely that they would escape 
observation. 
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V. POSSIBLE BRAIN MECHANISMS. 


We are therefore forced to the conclusion that, although a and b and 
c were all used in the formation of the behaviour afy, yet, when that is 
once established, the elimination of a does not lead to a reduction of aBy 
to By, but that there is still a tendency for the a element in «fy to appear. 
afy has become a unit capable of being elicited as such without the - 
stimuli appropriate for the æ element in the integration. Let us assume 
that, as a result of the learning process, some mechanical system of 
neurones has been linked together by specifio conductors for the production 
of aßy. What possibilities are there as to the general nature of this 
mechanism? I believe there are only three, and each of these must be 
examined to see if it represents a feasible scheme. 

First we may assume that, since afy can appear in the absence of a, 
b, or c, the essential energy for the discharge of nervous excitations is 
resident in the nexus of neurones which send their impulses into the final 
common paths and that a, b and c act like triggers, any one of which can 
liberate the centrifugal discharge. This is a conceivable type of mechan- 
ism, but, if it were the right explanation, the removal of one projection 
area would result in no loss of retention for the habit. Since some degree 
of retention defect does ensue, the total energy requirements of the 
mechanism in the intact animal must include significant contributions 

- from every one of the projection areas that receives and transmits stimuli 
for the integral unit reflexes that make up the total behaviour. 

Let us scrutinize a second possible type of mechanism, which will take 
account of this factor. Significant sources for the energy of the discharges 
into the final common paths now include the projection areas. Since, 
however, a perfect performance can be relearned after one projection area 
is removed, it follows that, in the course of relearning, new connexions 
are effected from the remaining projection areas, or, what comes to the 
same thing, these areas become more active. The remaining projection 
areas in some way or another become more effective sources of energy 
than they were in the intact animal. It is a simple matter to have a 
mechanism designed to increase a supply of energy when it shows any 
sign of diminution. Thermostatic control of fuel or electric current is the 
commonest example, and we can easily imagine a similar mechanism to 
exist in the brain. Relearning would then be nothing but increasing the 
flow of gas through the remaining taps when ane of a group of burners was 
shut off. All such devices, however, depend on the temperature, pressure, 
electrical potential or what not being at the critical point before the 
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source of energy is adjusted by the automatic regulator. The critical point 
for the brain mechanism we are examining is that at which a discharge 
will be made into the final common paths, that is, at the threshold value. 
When the threshold is reached, the regulator comes into action—how? 
Like all regulators, it is an inhibitor: it keeps the temperature, potential, 
or whatever it may be, from rising beyond a prescribed point. Until the 
` energy reaches a certain accumulation the taps are all wide open. If one 
is closed by some external agency, then the regulator will allow the others 
to contribute more than their previous quotas before it begins to shut 
them down. If there be some suck automatic regulating device in the 
neuronis mechanism, we must assume that it is in operation in the intact 
animal and that it tends to inhibit the inflow of energy from each pro- 
jection area so soon as the threshold for the system as a whole has been 
reached. This corresponds with the universal observation that in every 
integration of reflexes each component is inhibited of its full potential 
expression. We can now see how this mechanism would explain the 
perfecting with practice of a complicated habit which has been partially 
destroyed by the removal of a projection area. Let us suppose that the a 
stimuli are cut off from aPy, which we can regard as having a triangular 
relation, each being connected with the other two as a result of Bahnung. 
a has always received its chief supply of energy from a, but it also has 
acquired connections with £ and y. After the operation b and c will send 
more than their previous quotas of energy into the 8 and y corners of the 
triangle, because the previous inhibition is removed, which will tend to 
make the £ and y reactions more prominent. Some of the energy in £ and 
y will, however, tend to flow along the paths to a. The oftener this hap- 
pens the more will the channels from f and y to a be canalized. When the 
Bahnung is completed the habit will be performed as well as before. This 
mechanism will account for re-education when some Bahnung between a 
and By has been achieved. But,it will not account for a learning of the 
habit when from the outset the whole of one projection area has been 
removed. The learning of a maze by a blinded rat, for instance, is not 
covered by this scheme. 

To understand initial learning after mutilation. we must assume 
another feature in our hypothetical mechanism. Essential component 
reflexes must all of them be capable of arousal by stimuli from more than 
one projection area. For instance, if any given movement essential in 
running a maze could be stimulated only through vision, it is clear that no 
blinded rat could ever learn to run that maze. Since a blinded rat can 
achieve this feat we are forced to conclude that the reflexes involved are 
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capable of arousal through stimuli of more than one sense order. The 
mechanism that provides for this must be of one out of two possible types. 

The first is an arrangement whereby a stimulus proceeding from either 
source is adequate to evoke the response and where the connections with 
either of the projection areas concerned may be integrated into the total 
mechanism for maze-running. In this case the destruction of one of the 
projection areas would have no effect whatever on educability in the 
maze. According to Lashley’s reports, this is what happens in the 


‘brightness discrimination problem after destruction of the occipital lobes. 


But if either one or the other source of stimulation is used by the intact 
animal, then the destruction ofthe projection area which has been linked 
in with the total mechanism would lead to total loss of the habit after 
removal of the area, although it could be then relearned as quickly as it 
was originally. Lashley’s observations seem to indicate that this is also 
true of the brightness discrimination habit. With the real mazes, however, 
destruction of one projection area does not lead to total loss of the habit 
and it does affect the rate of relearning. 

The data from maze problems forces us then to consider the second 
possible type of organization of alternate sense stimuli into the total 
mechanism. In this, although the reflex in isolation can be elicited by 
either stimulus, its integration into the chain of reactions involves the 
incorporation of the pathways from both the projection areas. The parti- 
cular reflex in question is then most readily evoked by stimuli which 
proceed from both sources. If one is blocked the lack of its contribution 
will reduce the efficiency of the train of responses, but this can be remedied 
by further Bahnung of the connections with the other projection area. To 
arrange for the reciprocal connections between projection areas and the 
neurones which excite the final common path, we can assume a mutual 
inhibition and an automatic regulator within the mechanism of the 
individual reflex just as we did for whole groups of reflexes above. 


VI. THE PROBLEM OF QUALITY SENSIBILITY. 


We have thus arrived at an explanation in terms of quite conceivable 
mechanisms as to how constellations of specific neurones might regulate _ 
behaviour and still exhibit vicarious function. Throw in a little neurobio- 
taxis to account for the Bahnwng, and the story seems to be complete! 
But, unfortunately, we have throughout been tacitly assuming that each 
projection area contributes to the totality of associated neurones merely 
varying amounts of excitation, discharges that can be adequately de- 
scribed in purely quantitative terms. This assumption is perhaps allowable 
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when one is dealing with such a purely quantitative stimulus as mere 
brightness; in this case the number of neurones in the projection area 
excited to the point of discharge is all that matters. The conditions are of 
a tropistic simplicity. But many, if not most, of the stimuli, to which 
man and the higher mammals respond through projicience, cannot be 
adequately described without using qualitative terms, or, at least, terms 
that cannot be translated into units of energy. The difference between a 
seen square and circle is not a difference in brightness and the phenomena 
of vicarious function in connection with pattern vision—to take only one 
example—make our assumption illegitimate. 

The difference of kind between stimuli, which we can most easily 
describe as one of quantity versus quality, is probably encountered in all 
the senses but itis most easily discussed in connection with vision because 
we are all so familiar with the difference between brightness and form. An 
optically real image of a circle falling anywhere near the middle of the 
retina yields a perception of a round outline. It seems improbable that 
there is an accurate point to point transference of excitations from the 
retina to the visual area in the occipital lobes so that the circle could be 
projected as a ring of excitations in the occipital neurones. But let us 
assume that the retinal neurones, which are excited, pass on the impulses 
to some cortical neurones with which they are specifically connected. The 
retinal circle then becomes a cortical excitation localized in some specific 
area and having a specific shape. If there be now some of the neurones 
in this region destroyed, the circle previously seen in that part of the 
visual field will be wiped out or incomplete. Small lesions in the occipital 
poles do not produce such effects, however, and, furthermore, when an 
occipital injury has been large enough to cause some defect in the visual 
field, that defect may pass away completely. 


VII. Vicarious FUNOTION. 


These facts force one conclusion inevitably. It is that the functions of 
any given small area of the occipital cortex can be taken over by other 
areas without distortion of the ultimate perception. We have seen how 
the cortex, functioning mechanically, might succeed in doing this for 
mere brightness, but it is impossible that it should do so in the perception 
of form. If any given occipital neurone has a specific function it must be 
related to localization in the visual field. If there is a small gap in the 
occipital neurones and the visual projection area still passed on impulses 
as if they came from the defective area, these impulses must arise in 
adjacent neurones which take on a compensatory activity. If these 
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substituting ‘cells have a specific function, their activity will transfer 
what is seen through them to their part of the visual field and the outline 
of the circle will be distorted. The upholder of the doctrine of specific 
function might admit this and say that the localization of ‘circle’ is 
really in the association areas further on. But this will give him only 
temporary refuge, because we can see that, by exactly the same reasoning 
as we have been using, an injury in the ‘silent’ areas of the brain ought to 
produce gaps or distortions in the visual field, if there be specific localiza- . 
tion, yet this never occurs. 


VIIL. THE DOOTRINE OF SPEOIFIO LOCALIZATION UNTENABLE. 


We are, then, forced back to some such formula as I began with if we 
are to describe the general nature of central nervous processes without 
inaccuracy, without the inclusion of a factor which is justified by pious 
hope but contrary to patent facts. I should make it clear that in my 
speculations as to possible types of mechanical processes, which might 
explain the facts and include specific function, I make no claim to have 
exhausted the possibilities. I have gone so far to meet the mechanists as 
my knowledge of the principles on which machines work will carry me, 
and I believe that it is as far as any mechanist has gone without indulging 
in tautology. The facts of vicarious function make specific function an 
impossibility for common sense. Common sense is not science, but it does 
throw the burden of proof on the man who affronte it. Let the mechanist 
describe his mechanical process by appeal to known mechanical principles 
and not, at some point, say, “The machine is 80 arranged that it will do so 
and so.” ° 


IX. THE FREQUENCY OF VICARIOUS FUNCTION. 


Lashley’s work has brought this discussion into the lime-light, but it 
should be remembered that he could have made his claim, as to equi- 
potentiality of the cortex as a whole and within regions that do show 
some localization, without an appeal to his own experiments. They 
merely paint the lily that had already grown outside his laboratory. (I 
refer, of course, only to the significance of his observations for the 
problem of cerebral localization.) Ever since central nervous system 
functions have been accurately studied a demonstration of localization 
has been closely followed by exceptions which bespoke vicarious func- 
` tion. To the clinical neurologist this is a truism, and results of experi- 
mental investigations point in the same direction. So long ago as 1882 
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Osawa1 reported from Goltz’s laboratory that three hemisections of the 
spinal cord of a dog could be followed by some return of function. Re- 
cently Kroll? describes the return of qualitative sensibility in man after 
operations on the sensory conduction paths in the spinal cord. These 
results refer to a part of the central nervous system where functions seem 
to be localized in quite specific structures. In the brain, however, the 
localization of function is notoriously like a will-of-the-wisp. It has been 
chiefly studied experimentally by stimulating electrically, and operating 
on, the Rolandic area. At first blush there seems to be a specific localiza- 
tion. Cut out a piece of the motor cortex and a paralysis of some part of 
the body results. But, if the excised portion be not too large, the paralysis 
may disappear without a trace of disability. If an electrode be placed on 
some spot in the motor cortex there will be a localized muscular excitation 
in some part of the body, which seems to indicate that there is a specific 
cortical localization for various movements. Unfortunately, however, the 
results are inconstant. In the first place, if the electrode be carried along 
a line on the cortex and then the direction of this serial stimulation be 
reversed, points will be found where facial muscles will contract on 
stimulation in one direction, but the elbow-joint will move on stimulation 
of the same point when approached from the opposite direction. Again, 
a point which today gives a consistent response in one part of the body 
may transmit its excitation to another region tomorrow. 

There are many of such observations, the cumulative effects of which 
are compelling on any unprejudiced mind. But any one of them, properly 
attested, should be enough on logical grounds to make the doctrine of 
specific localization untenable. If it is to be interpreted literally, it must 
be abandoned. In its place must be put some such formula as I have 
proposed. : 

X. ‘ANATOMICAL DESIGNS.’ 

Some years ago, impressed by this evidence, I put forward a scheme? 
to enable us to envisage the general nature of such localization as there is 
in the central nervous system. I assumed that the discharges which 
proceed to the final common paths are rendered specific by virtue of their 
arrangement into what I called ‘anatomical designs.’ In any region of 
grey matter—large or small in conformity with the distribution of 

1 Tnaug. Diss., Strassburg: Schultze, 1882, cited by Fulton, Liddell and Rioch, Brain, 

312. 

j “Schwellenuntersuchungen bei Laesionen der afferenten Leitungsbahnen,” Zeitschr. 
f. Neur. u. Psychiat. oxxvut, 751, 1930. 

2 In Common Principles in Psychology and Physiology, Cambridge University Press, 

1928. 
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localization—a number of neurones are excited so as to make up a 
specific design in space and time: that is, to take an example, three 
neurones a, b, and c could make one design if all in one line, another if 
forming a triangle, a third if excited in the order a, b, c, a fourth in the 
order a, c, b, and so on with an almost infinite possibility of combinations 
when the number of neurones was large. So long as connections with the 
final common path were left, mutilation of the area in question would not 
affect function until there were so few neurones remaining as to make the 
representation of the design difficult or impossible. 


XI. ‘PATTERNS.’ 


What guides the impulses to the appropriate neurones is a mystery, 
but, since it is a mystery that pervades all nature, I called this agency a 
‘pattern.’ Patterns are immaterial, abstractions, if you will, but they 
operate to guide the distribution of energy (having no energy themselves) 
in the way that a law of natura is said to govern natural phenomena. The 
pattern method of dealing with problems is, indeed, identical with that 
used by mathematicians, who abstract the properties of number and 
dimension from one series of observations, study their laws and then 
apply these laws to situations which are similar to the first only in respect 
to these properties. In fact I should say that mathematical laws are 
examples of patterns, patterns which refer merely to number and dimen- 
sion. The mathematician’s method of treatment can be applied to proper- 
ties that are incapable of expression in mathematical terms. 


XII. STATISTIOAL PROPERTIES. 


These speculations of mine are not out of harmony, I believe, with 
certain recent work. Hecht’s! studies of retinal vision indicate that all 
rods and cones in any given area come into play only with the brightest 
illumination. The curves for brightness discrimination and visual acuity 
indicate that the rods and cones have varying thresholds and that the 
functions of the retina as a whole at any moment are determined by the 
average threshold for that illumination. The distribution of the cells 
of any given threshold is like that for the distribution of men of a 
given height in any population. In other words, until every rod and 
cone in a given area has been excited, the impulses sent by the retina to 
the mid-brain do not necessarily arise in any specific rods and cones. If 
fifty men of the height of five feet six inches or under were to be chosen in 
Cambridge, they could come from any one college or a scattering from all 


1 The Foundations of Experimental Psychology, Clark University Pres, 1929. 
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the colleges. The mathematical interpretation of retinal vision indicates 
this kind of distribution of excitation in the retina. This type of analysis 
has been extended to cover intensity discrimination in muscle sense and 
pressure senget, 

Crozier? and his colleagues have made mathematical analysis of the 
operation of stimuli in various tropisms and have shewn that the result- 
ing behaviour is quantitatively predictable in terms of the gross amounts 
of differential excitation of opposed groups of receptor mechanisms. 
Quite recently Hoagland’, generalizing from this type of interpretation, 
has suggested that the discharge from any association area in the central 
nervous system may represent statistical properties of the neurones in 
that region. Such a view may get away from specific localization and, 
T believe, is quite compatible with my formulation of anatomical designs. 
The difference is in the implication of one kind or another of guidance for 
the distribution. The mathematical view makes the distribution a matter 
of probability, j.e. chance. I say it is not chance. but an immaterial 
agency which I calla pattern. Chance is, of course, also immaterial. How 
are we to interpret chance? 


XUI. PHILOSOPHICAL PREJUDIOES AFFECT SCIENTIFIO THEORY. 


In asking this question a factor is revealed which is fundamental to an 
understanding of the differences that lead to heated polemics. The ques- 
tion is not a scientific but a philosophical one. If one’s professed and 
intuitive philosophy are to be the same, the answer will profoundly affect 
one’s outlook on life. But the scientist, qua scientist, ought to have no 
interest in it. That he is interested shows that his devotion to one or 
another theory is motivated in part at least by his Weltanschauung, 
emotional faith is influencing intellectual hypothesis. When the mathe- 
matician tells us that the nature of a physical system changes with the 
location and method of examining it, some of us can accept the statement 
as a mathematical truth and leave it at that. Others, whose faith is 
crudely materialistic, deny that a material system can be influenced by 
something that has no material connection with it and exclude this datum 
from their interpretation of nature. Still others find in this a proof of 
immaterial influences which they may amplify sora it is made to justify 
the existence of a personal God. 


1 Hoagland, “The Weber-Fechner Law and the All-or-None Theory,” J. of Gen. Peychot. 
mm, No. 3, 351. 

2 The Foundations of Experimental Psychology, Clark University Press, 1929. 
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XIV. THE VARYING IMPLICATIONS OF COMMON TERMS. 


I believe it is useful to recognize the existence of these wholly personal 
factors, because it is they which prevent agreement in the interpretation 
of undisputed facts. Opponents may agree as to the accuracy of an 
observation, they may even agree as to the definition of the term used 
to label the phenomenon, but will begin to disagree when that term is - 
used in any generalizations. There can be only one explanation of this 
and it is that the implications of the term are different’for the two 
disputants. It may be useful, therefore, to conclude with an examination 
of the implications, in opposed schools, of terms in common use. 


, XV. MISUNDERSTANDING BETWEEN MECHANISTS AND VITALISTS. 


These schools I will call the mechanists and the vitalists, but even 
these terms have to be defined. My definitions will be that a mechanist is , 
one who holds that living organisms arecomplicated machines and exhibit 
no functions which cannot be accounted for, theoretically, by a mechanical 
system that is sufficiently complicated ; and that vitalism is “ The doctrine 
or theory that the origin and phenomena af life are due to or produced by 
a vital principle, as distinctfrom a purely chemical or physical force.” The 
first corresponds closely to that given in The New English Dictionary, 
while.the second is quoted from that authoritative source. Practically 
‘vitalism’ has become so closely associated with one narrow immaterial 
agency that few of those whom I am now dubbing ‘vitalists’ would 
accept the title; but that matters little for the moment. The implications 
of these terms within the two schools are quite different. The mechanists 
seem to argue that belief in an immaterial agency is incompatible with 
anything but an animistic interpretation of nature. The vitalist believes 
in spooks or, more respectfully, is a ‘mystic,’ which, through some 
strange perversion of the term, seems to mean a spiritual interpretation” 
of nature. Were these implications justifiable, there is no doubt that 
‘vitalism’ would be unscientific. Believing the word to carry such 
implications, the mechanists are quite right in excluding vitalism. On the 
other hand, the vitalists believe that mechanism means a machine in the 
narrowest sense and that the vision of the mechanists is perverted when 
they cannot see the existence of non-mechanical factors in biological 
processes. But does ‘mechanism’ imply nothing further to the mechanist? 

According to the N.E.D. mechanism refers to the properties of 
machines and that word is defined as follows: “An apparatus for applying 
mechanical power, consisting of a number of interrelated parts, each 
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having a definite function.” Such a definition excludes the idea of a 
relationship which can dominate the relata, a relationship which is more 
than the algebraic sum of the functions of the parts. It is probable that 
to the biologist of a generation ago, when crude materialism was a 
universally accepted scientific dogma, this was the meaning of mechanism, 
as it still is for the vitalist school. But in the minds of the mechanists the 
meaning has been gradually extended and by two processes. The first, and 
a scientifically more respectable one, is a subtle logical error. Since 
mechanism is best studied with the aid of mathematics, anything which 
can be expressed in mathematical terms is held to be mechanical in 
nature. Modern physics has shewn that this is palpably untrue or that the 
meaning of mechanism must be extended. If extended, it brings in the 
idea of a relationship dominating the relata, and further discussion, as we 
have seen, becomes philosophical and not scientific. The other process 
shews this reasoning: the principles of nature are mechanical, every 
function of an organism is therefore mechanical; matter is plainly present 
in the organism, therefore the function observed must be a function of 
that matter. Li one is intuitively reasoning in this way, I can sympathize 
with the feeling of insult to intelligence that a vitalistic interpretation 
brings. To say that an influence is at work that is immaterial is tanta- 
mount to denying that the material parts of the organism have any 
function at all, because, if those parts are not producing the function of 
the organism, what good are they? Each side in the controversy thinks 
the other is blind to plain facts, whereas the truth is that the blindness is 
not for facts but for the implications in the minds of the opponents of the 
terms used. in common. 
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I. INTRODUCTION. 


Tur present chaotic state of the psychology of learning affords an ample 
demonstration of the urgent need for a re-examination of current formu- 
lations of the problem. 
The best introduction to the restatement here to be advanced is a 
_brief critical consideration of certain general properties of the class 
animals, with some mention of those facts which are known as the ‘laws of 
learning.’ For the purposes of this critique the discussion will be more or 
less limited to the relatively unambiguous types of learning which, 
incidentally, are those upon which the ‘laws’ are for the most part based, 
‘and of which the learning of animals in puzzle boxes, mazes, déour 
problems and the like is typical. It will be a relatively simple matter later 
to indicate the position in this formulation of the more equivocal forms 
of modifiability, such as adaptation, conditioned reflexes, ete. It will 
also not be difficult to extend these considerations from apes, cate and 
tats to both ends of the animal kingdom. So when the reader has an 
impulse in the following introductory critique to insist: “But here is a 


1 The term ‘modifiability’ seems to be a lumping or confusion of the four properties 
discussed in the next section. 
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type of learning to which these considerations do not apply,” I can but 
ask him to be patient and to reserve his objections for a later section, with 
the assurance that this temporary limitation is adopted only in the 
interests of clarity and brevity of exposition. 


II. CERTAIN PROPERTIES OF ORGANISMS. 


In my opinion, learning is a real process (the exact nature of which will 
be defined in due course) and not the superficial and merely technologi- 
eally defined concept for which it is so generally mistaken. Further, 
` learning is not only a real, but a psychological process, a fact that psycho- 
logy seems to have forgotten. Finally, it is a process, and not to be con- 
fused with certain properties which we shall have to discuss. Failure to 
make this distinction is one of the important factors in the present 
confusion of thinking about learning. 


(a) Needs. 


The first property of organisms to which attention must be called is 
the obvious one that they need things, i.e. they have needs. This admits of 
no argument. Sticks and stones do not need things, but organisms do. 
These may be air, water, light, wealth, pearl necklaces, motor cars or what 
not. Some of these needs, namely those that are common to or charac- 
teristic of large groups (e.g. species) of organisms and that recur frequently 
through fairly large parts of their life cycle, have been called instincts. 


This is, I believe, the essential basis of the distinction made by Lewin (27) when he 
speaks of ‘real’ needs and ‘quasi-needs.’ The former I take to be what are usually 
called instinctive needs, and the latter the less common ones. Perhaps they could 
better be characterized as specifio (4.e. common to a species) and individual needs, but 
the distinction has, at least for our present purpose, no great importance. Certainly 
the difference between them is not one of reality or genuineness. 


The needs of organisms have no necessary relation to consciousness. 
They may or may not be represented in consciousness by wishes, desires, 
etc. Behaviourists especially talk a great deal about their doctrine as 
being a branch of biology, which of course it is not. Psychology, however, 
is a biological field, and one of its fundamental premises must be the 
recognition that a tree’s need for light, a cat’s need to escape from the 
puzzle box and a psychologist’s need to put her into it are but different 
manifestations of the fundamental biological fact that organisms need 
things. 
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(b) Parstmony. 
The second property of the class animals which we have to discuss is 
not so easily described. ' Although a fundamental property, co-ordinate 
with that of needs, it has been only partially recognized, and even that by 


‘only a few investigators: Consequently we shall have to approach it in a 


more roundabout way. | . 

In attempting several years ago to give a general description of the 
adaptive behaviour of cats in a considerable variety of situations, the 
following appeared to be the essential features of the process: 


1. There is a cat. 

2. There is something the cat wante!. The thing wanted may be a state of affairs, 
such as freedom from constraint, and the thing may be wanted very much or very 
little. i 
3. There are other things too. Nearly everybody calls these the situation. The 
disposition of these other things may be such as to facilitate or to impede the cat’s 
getting what it wants. i 

4. In one way or another, after certain movements? with respect to the situation 
and the thing wanted, the cat getes what it wants. 

5. There is the cat again. 

6. There is something the cat wants. 

7. Thereis another situation, more or less like the first. This similarity may be very 
great [the ‘same’ situation] or very slight. 

8. The cat gets what it wants more readily than it did before, that is, with greater 
economy of movement®. This ecomomy may be small or great ((1), pp. 155-167). 


Now this economy, is, under certain conditions (t.e. repetition), a 
characteristic behaviour sign of learning in just the same way that 
spherical shape is, under certain conditions, a sign of surface tension in a 


1 Prof. MoDougall suggested shortly after the appearance of the above formulation that 

the word ‘need’ would be more accurate and comprehensive and less ambiguous than 
‘want.’ He was right, and the word ‘need’ is here used throughout. It is necessary also to 
mention Wallace Craig’s very acute studies of the dynamics of behaviour. These studies, 
especially that on appetites, and aversions (6, 7, esp. 8), seem never to have commanded 
the hearing they deserve, perhaps because our ears were filled with the sound and fury 
of behaviourlsm. Lewin’s(28) ingennity has more recently opened up this whole field (in 
humans) to experimental investigation. 

` 2 In man actual movenient may not be involved, and the whole field, including the 
needed object, may be purely ideational or symbolic. We make no real error and have the 
advantage of concreteness if discussion is restricted for the moment to non-human animals 
and actual movement. As will be abundantly evident, the same considerations hold for both 
cases. : 
2 Unless anticipated, the objection will probably be raised that this economy upon 
repetition does not always ocour, that the second trial may take longer than the first, that 
the tenth may display more movement than the ninth. These are ‘accidental’ in the truest 
sense of the word: that is, they are due to undetected differences in the anımal or the 
situation. Either the situation or the need is not the same as in the preceding trial. 
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drop of fluid. Moreover it is merely a sign of learning. Itis not necessary 
for the act ever to be repeated in order that the learning process should 
take place, any more than it is necessary for a drop of liquid to be in the 
situation in which it assumes a spherical shape in order that the process 
of exposing the least possible surface may occur. The spherical shape of 
raindrops or of molten lead, in falling, may very well have been the sign 
that led to the discovery of the fact of surface tension; and the economy 
of movement upon repetition of an act may serve in the same way to 
draw our attention to the fact of learning. But to consider that this 
economy is learning, as is usually done, introduces at the very outset a 
fundamental confusion between the process and one of its contingent or 
conditional behaviour signs. 

Economy upon repetition is the most convenient and accessible and 
perhaps also the least unreliable sign of learning. Under certain condi- 
tions it may even be, and has been, used as a ‘measure’ of learning, but 
it must be used with extreme caution. Measuring this economy in terms 
of elapsed time required to execute an act is notoriously unsatisfactory; 
measuring it in terms of ‘errors’ is somewhat less so. In any case what is 
measured is not learning but economy, which is no more than a contingent 
behaviour sign of learning. This is often, to be sure, the best we can do, 
but it must be remembered that learning is not being measured directly 
and that it occurs in the absence of the condition usually used to demon- 
strate its sign, namely, of repetition. 

Further, this economy upon repetition or, better, the property (we 
shall call it parsimony) of which it is simply one manifestation, is a 
fundamental property of a certain class of bodies (namely, animals and 
probably all organisms?) in just the same way that surface tension is a 
property of another class of bodies (liquids). We need not and cannot 
profitably inquire further. 

Thorndike included among his classical experiments on cats some in 
which the door of the puzzle box was opened by the experimenter when 
the cat licked or, in some cases, scratched herself. He found, in spite of the 
crude measure (time) of economy used, marked differences between the 
learning curves of these cats and those of the cats that learned to escape 
from puzzle boxes the doors of which were opened by some effort of the 
cat herself, such as pulling a loop, pressing a pedal or turning a button. We 


1 I think that parsimony is a property of all organisms, but the point is not sufficiently 
important to the problem of learning to warrant the extended treatment that would be 
required to demonstrate it. Some interesting Umweg experiments might be made with 
potato sprouts in cellars, 
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are not here primarily concerned with this difference, to which we shall 
have later to return, but with another even more significant. He observed 
that “there is in all these cases a noticeable tendency, of the cause of 
which I am ignorant, to diminish the act until it becomes a mere vestige of 
a lick or a scratch...” ((88), p. 48). 

Now Thorndike had the insight to recognize an ultimate fact when he 
saw it and did not attempt an ‘explanation.’ In the more than thirty 
years since his observation was first published it has never been explained, 
and I suggest that we proceed for a while on the assumption that it never 
will be. In discussing this valuable observation in the monograph pre- 
viously quoted I wrote: 

As to the tendency for the act to diminish into a mere vestige and not to be 
immediately repeated if the door is not opened the first time: in the loop box the 
animal experiences something that resista, then gives way and more or less immediately 
thereafter, the release. (This may be the clatter of the falling door or the sight of the 
holein the wall, or both.) Further, the release does not occur unless the other experience 
occurs. Now to the experimenter who releases the cat from the other box, a lick is a 
lick and a scratch is a saratch, no matter of what energy or what degree of attention by 
the animal. There is no irreducible minimum of effort as there is in pulling the loop. 
The animal achieves the same end with a little lick as with a big one, and behaviour 
is parsimonious ((1), p. 82). 

That is all that can be said about it. Behaviour ts parsimonious and 
there is nothing (at least for the present) that we can do about it. It may 
profitably be regarded as a fundamental property of animals that we 
must learn to use in the formulation of our problems. One manifestation 
of this property of parsimony has been recognized by a number of investi- 
gators for a long time, but always, so far as I know, in confusion with 
another property. This derivative fact, about economy upon repetition, 
has been given various names such as the ‘law of least action’ or of ‘least 
effort’ (45). Szymanski (86) called it ‘das Prinzip der kürzesten Bahn.’ 
Gengerelli a5), who has recently supplied some good illustrations of it, 
calls it ‘the principle of maxima and minima’ and tries to make it 
do too much. His formulation, in addition to being the most recent, is 
one of the clearest that I know. It is as follows: 

The behaviour of an organism elicited by æ given stimulating situation which 
affords relief to an internal need of that organism tends, with repetition, to approach, 
in terms of time, space and effort involved, the minimal limit compatible with the 
relief of that need; the nature of the limit being defined by.the structure of the, 
organism and of the external situation ((15), p. 232). ; 

1 Italics mine. Several pages earlier ((15), p. 228) Gengerelli saya, in italics, that “the 
organism, under the stress of a need, tends in consequence of repetition, to relieve that need by 
the process of least effort.” j 
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This, as a generalization of observed fact, can hardly be challenged, 
for it is corroborated by every learning curve ever drawn. Gengerelli 
considers it self-evident enough and all-embracing enough to be taken as 
one of those facts “which do not stand in need of-explanation,” to serve 
as the “cornerstone of our explanation” of learning. Its self-evidence is 
not likely to be questioned, but whether it is “ capable of embracing all of 
the varied phenomena with which we have to deal” is another matter. 
Perhaps it would be useful to sacrifice a little self-evidence for greater 
extension. Certainly any candidate for a postulate should have some 
implications beyond the phenomena it is designed to ‘explain.’ 

What has ‘repetition’ to do with this matter? We have seen that it is 
primarily merely a means of detecting economy. Its inclusion in theabove 
formulation probably derives from the notion that repetition is a causal 
factorin learning, and inasmuch as this postulateis not required to do more 
than explain learning (which is apparently the phenomenon described by 
the postulate itself !), it embodies that traditional misconception. That 
there is no causal relation between ‘repetition’ and learning is clear from 
the fact that each may occur in the absence of the other. Learning occurs 
without repetition and repetition occurs without learning (39). The relation 
between them is accidental and wholly contingent upon a variety of 
special conditions, some of which we shall have later to mention. 

If, instead, we consider that all behaviour is parsimonious, as I have 
already proposed, we shall have an instrument of considerably wider 
utility. Accordingly, I shall consider parsimony a property of the class 
animals, co-ordinate with needs and the others to be discussed. It may be 
described briefly as follows: animals approach a needed object or state of 
affairs by the shortest route or most economical means functionally 
possible. Now ‘functionally possible’ may be taken to mean “possible 
for that particular animal at that particular time (t.e. point in its history 
or experience, physical condition, etc.) in that particular situation.” It 
is thus differentiated both from the, ‘physically’ possible and from the 
potentially possible for that animal. (This qualification is made only for | 
temporary convenience of exposition and loses its significance when the 
matter is properly regarded.) Now this property of parsimony is not so 
‘self-evident’ as the ‘principle of maxima and minima.’ It can be ob- 
` served most clearly in situations and under conditions (inside and outside 
the animal) such that what I have called the functional and the physical 
routes of least roundaboutness coincide!. This occurs under certain con- 
- ditions when only one need is involved as in certain ‘tropisms’ (cf. (9), 
1 Cf. Birigham’s ‘principle of the readiest means,’ (4), p. 25, and (5), p. 3. 
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where the structural or physiological factors that limit parsimony are 
usually fairly evident. In much the same way surface tension can be 
observed most clearly under certain special conditions, ¢.e. when a drop 
of one fluid is suspended in a quantity of another of like specific gravity. 
But there is no reason to suppose that parsimony ceases to hold when 
more needs than one are involved, as is usually the case in psychology. 
Physical laws can be verified only in specially constructed ‘pure’ cases, but 
we do not suppose that they lose their validity in the everyday world. 

The recognition of parsimony as a property of animals (organisms) ` 
thus substitutes for the sterile question, “Why, or how, does the ‘correct 
response’ get selected?” the much more profitable and answerable one, 
“Why is it (the potentially most economical) not always selected at once?” 
The behaviour of the paramoecium bumping his way round an obstruc- 
tion does not look very parsimonious until we consider his peculiar 
structure. In the case of Gengerelli’s rats, for example, we must ask why 
they did not take the diagonal—the physically and potentially shortest 
—path at once. Part of the answer is that the animals were satisfying 
different needs at different times. The naive assumption that they were 
always satisfying the need for food is entirely unwarranted and a direct 
consequence of insufficient and insufficiently critical anthropomorphism. 
Thus, at first, the field was largely determined by the need to get informa- 
tion (Pavlov’s ‘exploratory reflex’). Later it was jointly determined by 
the need for food and the need to stick to the wall (‘stereotropism’), and 
eventually by the need for food (practically) alone. Ifthe other needs had 
been satisfied first, it would have been evident that repetition has nothing 
to do with the property of parsimony. But here again the confusion of this 
property with the learning process has vitiated both the experiment and 
the ‘postulate.’ i 

We find then that parsimony is a universal property of the class 
animals as surface tension is a property of the class liquids; that one 
manifestation of this property is economy upon repetition of an act; that 
_ this particular manifestation of the property of parsimony is often used 
as a behaviour sign or even as a ‘measure’ of learning; that this sign is 
practically always mistaken for the process of learning itself. It will be 
apparent by now that the ‘law of least action’ involves a confusion be- 
tween the property of parsimony here described and the next property to 
be mentioned, 4.e. retentivity. 

What then becomes of the ‘law’ of exercise or repetition or frequency? 
We have seen that parsimony is a property of the class animals, compar- 
able to growth. Now growth takes place in time and requires time to 
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become evident. Economy (usually) requires repetition to become evi- 
dent. But how far would we get in understanding the biology of growth 
if we solemnly proclaimed that the sole law of growth is that size increases, 
within limits, with time? Yet that is essentially what the ‘law’ of 
repetition or frequency asserts with regard to the psychology of learning: 
i.e. that learning or efficiency, within limits, increases with frequency of 
repetition’. In either case, a condition necessary to, or useful in, the 
detection of a process is considered its cause. When the rôle of repetition 
as a rather clumsy but still very useful instrument for detecting the 
economy that isa sign of learning is once clearly seen, the point requires no 
further elaboration, and the ‘law’ of repetition is seen to be meaningless. 

The familiar fact of insight alone is sufficient to demonstrate once and 
for all that there is no real or necessary or causal relation between learning 
and repetition or frequency of repetition: Whatever else insight may or 
may not be, it is a kind of learning which does not require repetition in 
order that its expression should attain maxima] economy. In spite of its 
familiarity we managed, with sufficient determination, consistently to 
ignore? the fact of insight in our thinking about learning until Köhler (24) 
forced it upon our attention by exhibiting it in apes. Even then there 
was, and is, an uncomfortable feeling that a fact so disturbing to our 
revered ‘laws’ of learning ought either to be argued out of existence or to 
be repealed by edict of the Behaviourist®. One thing at least is finally 
established by the mere occurrence of insight, and that is that learning is 
not caused by repetition. Certain special conditions under which repeti- 
tion may seem upon superficial examination to have a causal relation to 
learning will be discussed in a later section. 


(c) Retentivity. 

Another property of organisms, more generally recognized than 
parsimony, and consequently requiring less extended treatment, is 
retentivity. This has been called by various names, e.g. Semon’s (33) Mneme. 
One of its particular manifestations is called ‘memory.’ Now for some 
obscure reason this property of retentivity has, like that of parsimony, ` 
usually been confused with the process of learning. Perhaps this confusion 
may be traced to the fact that the detection of retentivity always, and 
the detection of learning often, requires repetition. 

1 It is not necessary here to criticize particular formulations of this ‘law.’ These con- 
siderations are believed to apply to the idea in all ita varied expressions. 
2 Or else to throw it into the catch-all of ‘meaning,’ another problem in urgent need of 


restatement. 
3 Or the Anthroponomist ((18), pp. 575-581). 
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The physiological or physico-chemical basis of this property is 
naturally a matter of very great interest to psychologists: but it is not 
primarily a psychological questian. We do not need, and cannot afford, to 
wait for the chemist’s explanation (if indeed one ever become possible) 
in order to recognize the property and its importance to psychology. 
Certain animal protoplasms (nervous) or organizations thereof seem to 
possess the property of retentivity in greater degree than others. That 
also is interesting and important, but the more essential fact is that it is 
a fundamental property of the class animals, entirely co-ordinate with 
and distinct from the previously described property of parsimony. The 
fact that both of these may be displayed by means of repetition does not 
in the least affect their mutual independence. 

The ‘laws’ of disuse and of recency are expressions of the fact that 
this retention has temporal limits. They do not deal with the learning 
process at all. , 

This property, like all those mentioned, has no necessary relation to 
consciousness. It may or may not be manifested by conscious processes. 


(d) Sensitivity. ; 


The fourth and, for the present purpose, the last of the general 


properties of organisms that requires to be mentioned is that of sensitivity. 


It too is generally recognized for what it is (namely a property of organisms 
co-ordinate with needs, parsimony and retentivity) thanks largely to the 
insight of Verworn(41), who called it ‘irritability.’ 

The property of sensitivity may be briefly characterized as that in 
virtue of which an organism acquires information about its environment. 
Now this ‘information’? may be anything, from that received by a 


paramoecium when it enters a drop of acid to that received by a physicist ` 


when he reads a differential equation. The property of sensitivity, like 
all the others here discussed, has no general or necessary relation to 
consciousness. The ‘information’ received by an organism in virtue of this 
property may or may not be represented in consciousness by sensations, 
perceptions, or ideas. 


TI. On THE NATURE OF THE LEARNING PROCESS. 


Before defining the nature of the learning process it is desirable to 
inquire what are the necessary and sufficient conditions of learning. To 
this end it will be useful to refer again to the previously quoted general 
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description of adaptive behaviour in very diverse situations (p. 152 above). 
It contains a serious possibility of confusion in the ‘third proposition, 
which states that the situation may be so disposed as “to facilitate or to 
impede the cat’s getting what it wants.” These two possibilities are by no 
means co-ordinate. ‘Facilitating’ factors may indeed be present in the 
situation, t.e. among the ‘other things’ than the cat and what it wants. In 
some experimental situations they constitute very important factors 
indeed. But they are usually at the outset ‘facilitating’ factors only for 
the experimenter and not for the animal. 

This brings us to a far-reaching and vitally important distinction that 
Thave elsewhere discussed at considerable length in criticizing Thorndike’s 
neglect of it ((1), pp. 75 ff.). This is the distinction between the situation 
and what I shall call the field. By ‘situation’ is meant the physical en- 
vironment, the ‘other things’ of the quoted description. The ‘field’ is the 
real situation in the customary non-psychological use of the word: itis the 
situation as itis for the animal. Again, the field is the situation as it +s (has 
existence) for the animal, as it is ‘sensed’ or ‘received’ or ‘recepted’ 
(must I repeat, without any implication of consciousness?) by the animal 
by virtue of its property of sensitivity (as well as all the other properties 
we have described). Factors in the field may be anything, from an amoeba 
that has just escaped from another amoeba, to prohibition, economic 
depression and delusions of persecution. 

With the distinction between situation and field clearly in mind it is 
evident that while the situation may contain both facilitating and im- 
peding factors, the field of an animal ‘in’ that situation may contain (of 
these two) only the impediment. The two types of factors are not, as their 
collocation in the quoted proposition might suggest, co-ordinate. 

The presence in the field of an impediment, or obstruction, or obstacle, 
constitutes a necessary condition of learning in general, for obvious 
reasons. If there is no obstruction in the field learning cannot occur, 
because the need is satisfied with maximal potential parsimony at once. 

The obstruction may be anything, from a barbed-wire fence when the 
need is to pick up a shot grouse on the other side, to the weight of tradi- 
tion when the need is to reformulate a scientific problem. The impediment 
in the field may coincide with a physical barrier in the situation, as in 
some détour (Umweg) situations (which incidentally present the simplest 
possible concrete realization of the conditions of learning), or it may have 
no counterpart at all in the situation. 

The next step is obvious: given the four described properties of 

organisms, a need, parsimony, retentivity and sensitivity, the presence of 


i 


160 A Restatement of the Problem of Learning 


an obstruction in the field is the sole and sufficient, as well as the necessary, 
condition of learning. 

The ‘law’ of effect will now be seen to contain (beside its implications 
for retentivity the propositions that in all cases of learning there is a need 
and there is an obstacle to its satisfaction. It thus makes considerably 
more sense than some of the other ‘laws.’ The fact that more or less ‘irrele- 
vant ‘punishments’ and ‘rewards’ are sometimes efficacious is due to the 
particular (and more complicated) structure of the field in those instances. 

Discerning psychologists have seen for a long time that learning is a 
species of adaptation. Yerkes(46-49) has for years been calling learning 
‘adaptive behaviour.’ A behaviouristic colleague once criticized the use 
of this term by Yerkes and the writer, by saying that if adaptive meant 
anything all behaviour was adaptive. 

Adaptation certainly means something very concrete and important. 
It is a collective name for the class of all those processes which are con- 
ditioned by any need, specific or individual, of any animal. It is, so to 
speak, what gets done about a need. Adaptive behaviour is any behaviour 
conditioned by any need of any animal. 

This conception of adaptation and adaptive behaviour obviously is 
more inclusive than the notion that they mean a class of events or 
behaviour that is in some way useful or beneficial or pleasant to the 
animal. It is equally devoid of any implication of value, teleology or 
hedonism. As McDougal] (29) has pointediout in criticism of hedonism, 
many specific needs, notably those of a female with young, are directly 
opposed to the pleasure or even to the survival of the animal. The satis- 
faction of a neurotic compulsion may be accompanied by no pleasure 
whatever, yet it is a real if only an individual need. 

Satisfaction of a need does not at all imply a subjective satisfaction, 
or pleasantness, or pleasure. It should be repeated that needs have no 
general relation to consciousness. Whether a need, in any particular case, 
has a conscious correlate is relatively unimportant. 

My behaviourist critic was right, though he did not believe it, when he 
said that all behaviour was adaptive. All behaviour is conditioned by a 
need, or by needs. It might seem at first that an exception should be 
made in the case of diffuse discharge such as emotional behaviour, 
laughter and restless behaviour, but this is not the case. A behaviourist 
might urge that an exception should be made in the case of the reflexes, 
but this also is not the case. At the time of the conversation mentioned 
(1927) I too thought it necessary to distinguish two co-ordinate sorts of 
behaviour, responses and acts, the latter alone being characterized by 
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reference to a need. They may perhaps still be usefully distinguished, but 
not on that basis. Responses (reflexes, motor habits, etc.) are always 
either one of two things. They may be acts in themselves, thatis, they may 
be the functionally most parsimonious means to the satisfaction of a 
particular need, e.g. pupillary, wink, or'scratch reflexes, etc. Or they may 
be integral and dependent parts of acts. In either case the units of all 
behaviour are acts, and these are always determined by a need or 
needs. (Cf. (18).) 

As previously noted, a few psychologists have known for a long time 
that learning is a species of adaptation. If we recall the definition of 
adaptation and the property of parsimony it is evident that this is the 
case. So far as I know, however, the exact nature of the relation, the 
differentia of the species learning in the genus adaptation have never been 
clearly stated. They are as follows, 

Adaptation has two species. In other words, the processes conditioned 
by any need of any animal may be of two kinds: (1) changes in the need 
itself, and (2) changes in the field. It is the second of these that is usually 
called learning. (Cf. (21).) 

This may become clearer through a consideration of the type of 
learning which, since Köhler, is generally called insight. Now insight 
possesses the extremely valuable characteristic of occurring sufficiently 
rapidly to permit us to see the true nature of the process of which it is an 
extreme case. Some processes in nature occur too rapidly to be seen and 
some occur too slowly. Learning is one of the latter. Itis quite possible 
that if it required a much longer time than it does for the signs of surface 
tension to become visible the physicists might have been led to ask all 
manner of foolish questions about it. Learning usually, and always under 
the conditions customarily established in experiments on the subject 
(t.e. puzzle boxes, nonsense syllables, and particularly mazes), occurs too 
slowly for its real nature to be evident*. 


1 It is perhaps necessary here again to remind the reader of the truism that a need does 
not have to be conscious in order to be an effective determinant of behaviour. A moment’s 
reflection will show that the foregoing applies equally well to such reflex responses as heart 
beat, which adjusts to meet the need for oxygen, etc., under such varied conditions as 
temporary violent exercise and permanent artertoscleroms. 

2 There have been some very ingenious and valuable uses of the maze {in many of these 
cases it ceases to be a maze, e.g. (10), (15), but for the moat part it has proved an unmitigated 
nuisance. It has filled the literature with elaborate investigations of pseudo-problems. It 
has provided an easy satisfaction for the need of many psychologists to do something 
‘experimental’ without forcing them to set a real problem. Its use has become so ingrained 
and recourse to it so automatic that it short-cirouits even conscientious attempts to 
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Thus behaviourists have even asserted that the conditioned reflex is 
the type of all learning, though they do not seem to have attempted the 
task of showing precisely how other types of learning, more properly so 
called, may be related to it. The fact is that the conditioned reflex is 
the one type of learning that manages, even more completely than maze 
learning, to conceal the true nature of the learning process in & mass 
of special conditions. 

In the case of insight, however, the learning process occurs fast enough 
for its essential character to become clear. Inasmuch as the term has 
been somewhat abused in recent years it is perhaps desirable to adduce 
some specific instances. The case of Kéhler’s ape ((24), pp. 107 ff.) who, 
being in need of a stick, sees a branch of a tree for the first time as a 
stick, is an excellent one. In this case, an instant earlier the branches of 
the tree were merely something to be played with: he was sucking them 
as a matter of fact. His attention was drawn to the bananas outside the 
cage, and a need for the banana came into existence. With this animal, by 
reason of his earlier use of sticks, the primary need for the banana implied 
immediately a need for a stick. With the existence of this need the field 
was completely reorganized, and what a moment before was a tree became 
a treasury of sticks. In this case the reorganization of the field took place 
immediately upon the coming into existence of the need. (Incidentally, 
the need in turn did not arise until the animal was in a new field, that of 
the bananas. This instance thus exemplifies also the interdependence of 
needs and fields which is so characteristic of behaviour.) 

It is in some respects still mare illuminating to take a case in which the 
reorganization of the field is occasioned by an ‘accidental’ change in the 
sttuation. The following is one that can very easily be duplicated. A piece 
of liver is placed on a small pan in a large square cage, enclosed on three 
sides by wire mesh and on the fourth by a horizontal grill through which 
the pan can be pulled by the-attached string. The string is laid in a loose 
right angle (cf. (1), p. 114, Fig. 15) so that about a metre of it must be 
pulled out before the pan will be moved by the pulling. A cat which has 
never pulled, played with, or even seen a string is admitted to the room. 
She soon finds the liver and claws energetically at the wire nearest it. She 
persists in this for a while but eventually gives up: t.e. the need subsides 
with failure, other needs arise. In Freud’s language, she suppresses the 


formulate a problem with decent precision. Its ‘reliability,’ or lack of it, has furnished many 
opportunities for a flight from the difficulties of psychology into statistical virtuosity. It 
has paralysed or stultified current thinking about learning to an extent that we are not yet 
in a position even to eatimate. 
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need: in Lewin’s, which, though also designed for human problems, here fits 
admirably as a description of the behaviour, she “goes out of the field#.” 
She may return from time to time to claw directly at the liver- but 
eventually gives up for good. Under these circumstances, possibly as 
a ‘substitute activity,’ of which I have noted many instances ((1), p. 92), 
she may play with the string. In the course of this play the string is 
eventually pulled straight and the next pull moves the pan. This ‘acci- 
dental’ (t.e. occurring in the course of activity determined by a different 
need) change in the situation, and ultimately in the field (the cat hears the 
pan move and feels its inertia), brings about a still greater one. The need 
for the liver, which was in abeyance or non-existent, recurs, and the 
string is no longer a plaything but something that brings the liver nearer. 
The cat goes to the cage, this time where the string comes out; not (as 
before) at the point phystcally nearest the desired object but at that which 
is now functionally nearest. She pulls the string again, this time with 
intent and with gaze fixed upon the pan., She may pull it again, watching 
instead her foot and the near end of the string. Then she pulls out the 
liver without further ado. 

It is probably not necessary to mention other instances of insight to 
make the point clear. Though the particular reorganizations of the field 
involved will vary tremendously, some sort of reorganization occurs in 
every instance of insight. In the détour or Umweg problems which, as we 
have seen, present the simplest possible realization of the conditions of 
learning, the reorganization consists in the metamorphosis of the first 
part of the détour from a ‘going away’ into an integral part of a ‘going 
toward.’ : 

There will probably be no serious objection to the proposition that 
insight consists in a (rapid) reorganization of the field, since that may 
fairly be called self-evident. It is not at first glance so obvious that all 
learning consists in the reorganization of a field, since in many cases the 
process occurs very slowly. It is possible in every case, however, to show 
that the ‘end-product’ of the learning process is a reorganized field, and 
in many cases to determine the nature of the reorganization at once. 
Where the latter is not at once evident,-there is a real problem for 
experiment. But before considering these problems in greater detail it is 
necessary to note the conditions, beyond the obvious ones of the situation, 
that determine fields in general. 


1 This is equally true when the cat in the puzzle box stops trying to get out and washes 
and purrs contentedly. While still physically ‘in the puzzle box’ it is no longer there 
‘psychologically (1), p. 92). 
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We have seen that animals have four properties of importance to 
learning: needs, parsimony, retentivity and sensitivity. Sensitivity may 
be very highly differentiated, as in man and the higher animals, or it may 
be very slightly differentiated, as in the protozoa. The field will naturally 
be determined in part by the sensitivity of the animal. Visual objetts do 
not occur in the field of an animal without photoreceptors. 

The constitution of the field depends also upon retentivity, which 
likewise varies greatly in different animals. To an animal that has once 
used a stick as a tool, sticks may retain their tool character for a consider- 
able time. Within this time a situation containing sticks presents quite 
another field than that which the animal has in the same situation before 
he has used sticks and after they have lost their tool character. 

Parsimony and needs may be considered together. The ultimate 
dynamic factors in all fields are the needs. Parsimony determines the 
direction of the movements toward the needed object. Where in other 
respects equal. possibilities for various fields exist, the need that is 
strongest will determine which potential field is realized?. On the other 
hand, as we have seen, an ‘accidental’ change in the field may occasion 
a new need. i 

These four properties are conditions of all fields. The particular type 
of field which gets reorganized, the type, that is, with which learning is 

“concerned, has one additional condition, namely, an obstruction to the 
satisfaction of the need, as we have already seen. Now in all fields 
containing an obstruction there occurs a phenomenon of paramount 
importance, namely, that an obstructed need distorts the field in which it. 
occurs to an extent proportional to the strength of the need and the 
completeness of the obstruction. The precise determination of the kinds 
of this distortion and of the conditions under which each occurs consti- 
tutes, in my opinion, the fundamental task of the psychology of learning. 
At present we know practically nothing about it. I have a little evidence 
that, under the influence of a very strong and completely obstructed need, 
the field contracts spatially ((1), p. 141). I should be inclined to guess that, 
under certain conditions, it would also contract temporally, but that ` 
again can only be settled by experiment. We shall have occasion later to 
make several other hypotheses about the varieties of distortion which an 
obstructed need may produce in a field. 

We may be entirely certain of only one thing: that some kind of 
distortion of the field is caused by obstructed needs. The most striking 
example of this occurs in man in autistic thinking. Here the field is so 


1 In the conscious fields of humans and the higher animals this fact is called ‘attention.’ 
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distorted by a strong and frustrated need (self-assertion, sex, or what not) 
that it no longer bears any resemblance to the situation. (Such a field is 
still determined in part by the situation, e.g. by the type of obstruction 
it contains, even when it least resembles the latter.) Somewhat less 
remote from the ‘real’ situation, but still diverging materially from it, is 
the field in what is known as ‘wishful thinking.’ 

In general, of course, imaginal or ideational fields offer much less 
resistance to distortion, are much more plastic and pliable than other 
fields, and consequently furnish the most extreme examples of distortion. 
The manifestations in consciousness of this distortion of the field may 
also be observed in perceptual fields. One of the most valuable of the 
observations reported in Kéhler’s book on apes was made upon himself. 
The following is his description: 

Even before the chimpanzee has happened on the use of sticks, eto., one expects 
him to do so. When he is occupied energetically but, so far, without success, in over- 
coming the critical distance, anxiety causes one’s view of the field of action [what is 
here called the situation] to suffer a phenomenological change. Long-shaped and 


movable objects are no longer beheld with strict and static impartiality, but always in 
a ‘veotor’ as if with a drive toward the critical point ((24), p. 36). 


We constantly see the same and other varieties of distortion of 
perceptual fields by obstructed needs in everyday life. The impatient 
motorist for whom red is green, the anxious hunter for whom any moving 
object in the brush becomes a buck, and countless other instances indicate 
the universality and versatility of distortion in perceptually present fields. 


It must not be supposed that conscious fields alone are distorted by needs. They 
simply provide the clearest and most familiar examples. The distortion of the field of & 
tree in a dense forest by its need for light is reflected in the distortion of the tree itself. 
Isolated, it would branch and spread. When the light is obstructed by other trees, it 
becomes a straight bare trunk with a few branches atthe top. The particular mechanism 
of any such phenomenon (e.g. ‘selection,’ the fact that collateral branches do bud and 
die) must not be allowed to obsoure the fact that the field is distorted by an obstructed 
need. 


As has been noted, given the properties of organisms, the sole addi- 
tional condition of learning is an obstruction. An obstructed need always 
distorts the field. The determination of the varieties of this distortion and 
of the conditions under which each occurs constitutes the proper task of 
the experimental psychology of learning. Learning is the process of re- 
organization sometimes undergone by fields distorted by an obstructed 
need. When in such fields learning does not occur, the other sort of 
adaptation (change in the need) must occur. 


_J. of Psych. xxu. 2 ll 
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IV. VaRIETIES OF ADAPTATION. 
(a) Changes in the need. 


For the present purpose this group of problems does not require 
extended treatment. The dynamics of needs in general are being very 
successfully investigated by Lewin and his collaborators (28). 

We have here only to mention some varieties of changes in needs that 
have a more or less intimate and obvious relation to the general (i.e. not 
specifically human) problems of learning. 

One ot the most striking changes that needs undergo is that con- 
sequent upon their satisfaction or (under compulsion) supersatiation. 
Dodge (11, 12) has dealt with.a related phenomenon in conjunction with the 
refractory phase of nervous tissue, and the two phenomena may be very 
closely related indeed. Karsten (20) has made the most extensive study of 
satiation. The change undergone by a need in this process amounts to a 
complete transformation. The need for food may be satisfied to such an 
extent that it becomes (or there occurs) a need to get away from food 
even to the point of regurgitation. Incidentally it is here that, for the 
first time, we find repetition really functioning in a psychological process. 
It does produce satiation (indifference) and, under compulsion, supersatia- 
tion (repulsion), which is a complete transformation of the need. 

An extreme case of this is the familiar one of the new operative in the chocolate 
factory or the new girl in the candy shop. According to tradition the needs of 
these people for sweets are quickly supersatiated to such a degree that they never 
recur. But we need not depend on tradition. It was this very phenomenon, the 
only one of which repetition may properly be considered a cause, that led Dunlap (14) 
to question the ‘law’ of repetition. The cases reported by him and by Holsopple 
and Vanouse (17) of correcting a constant typing error by ‘practising’ the error are 
oases of the supersatiation, under compulsion, of a weak lower-order need which 
was already in conflict with a strong higher-order need. By a first-order need 
I mean the need that determines the whole field. By a lower-order need I mean 
a need that occurs only in a field determined by a another need. Thus Dunlap’s 
need to spell ‘the’ ‘hte’ occurred only in the field determined by the need to type 
something intelligible. I think this is probably a more useful distinction at least 
for our purpose, than Lewin’s between ‘echte’ and ‘quast-Bedtirfnisse.’ Thus Dunlap’s 
‘gamma’ hypothesis is more nearly correct than ‘the ‘beta’ hypothesis, and it is 
not a matter of ‘probability.’ 


A second way in which needs get changed occurs when an obstruction 
makes their satisfaction functionally impossible. The Freudians call this 


compensation, but it might more properly be called substitution. Its 
mechanism is not clearly understood, but the phenomenon consists 
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essentially in the fact that when the satisfaction of a strong need is 
completely obstructed, another need becomes still stronger. The only prin- 
ciple of selection of this substitute need that I have been able to observe 
is the obvious one that the substituted need must be one for which 
satisfaction is relatively unobstructed. The cats, for example, that failed 
entirely to escape from the puzzle boxes ((1), p. 92) generally washed 
themselves most assiduously, as if nothing else in the world had any 
importance. This substituted need may eventually be so well satisfied that 
they will lie in their cages and purr. 

A phenomenon very frequent in human beings but also occurring in 
many other animals is that of the induction of needs. A need may occur 
in an animal upon the occurrence within its field of the satisfaction or 
approach to satisfaction of a like need in another animal. The Smiths 
need a new car, though their old one is in excellent condition, because the 
Joneses have purchased one. The ape ((%), pp. 35, 64) that was quite 
indifferent to the banana outside his cage needs it so badly when another 
ape approaches it that he invents a method of getting it. Kuo(26) has re- 
cently reported some very painstaking experiments, on the genesis of rat 
killing in cats, which-gain measurably in significance when regarded as 
experiments on the induction of needs, and which should re extended with 
this question in mind. 


(b) Changes in the field: learning. 


Any doubts that all learning is a reorganization of a field determined 
by an obstructed need may be dispelled, even in those cases where the 
‘process itself is too slow to be observed, by examining the ‘end-product’ 
of the process and comparing it with the original field. The keyboard of a 
typewriter presents quite another field to the experienced typist than it 
did when she first made its acquaintance. The maze is very different to 
the rat after he has been through it. The buzzer has a wholly new place 
in the field of the ‘ conditioned’ dog. The ‘ end-product’ of all learning, even 
in the technological sense, is always a reorganized field. 

These examples are of the kind that behaviourism would bring forward 
in objection to the proposition that repetition has no causal relation to 
learning. We must therefore consider why, in these and similar instances, 
repetition may appear to possess great importance. 

We may choose typewriting as the representative of the whole group 
of skills, because the situation, the ‘physical’ correlate of the field, so to 
speak, is more obvious and concrete in this instance than in most of the 

11-2 
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others, and the exposition will consequently be clearer to those who insist 
upon a visible physical correlate for the field. In the higher animals the 
property of sensitivity is developed to an extraordinary degree in certain 
tissues, but in each for only one particular kind of physical event, e.g. light 
- waves, periodic pressures, aperiodic pressures, etc. Now some of these 
tissues, especially the eye, including its phylogenetically more recent parts 
in the central nervous system, yield, for reasons into which we need not 
here inquire, a very wide and highly organized field+. Others, notably the 
somaesthetic, including the kinaesthetic, yield in isolation relatively small 
and unorganized fields. 

But there are other important differences among the various senses, 
failure to note which has contributed largely to the behaviouristic fallacy. 
Among these must be mentioned the fact that the adequate stimulus for 
some of these specialized tissues is movement, or strain, or pressure, as in 
kinaesthesis. In other words, there 7s no (perceptual) kinaesthetic field 
unless something is being done. In order merely to produce a kinaesthetic 
field something must be done. Now this ‘doing’ may be called a ‘repeti- 
tion,’ but the fact remains that it is a necessary condition to the extstence 
of a (perceptual) kinaesthetic field, just as opening the eyes is necessary 
for the existence of a visual (perceptual) field. Thus a ‘repetition’ has the 
same relation to a kinaesthetic field that a ‘glance’ has to a visual field. 
To say that it requires so many ‘repetitions’ for a kinaesthetic field? to 
be reorganized corresponds exactly to saying that it requires so many one 
sigma exposures for a visual field to be reorganized into something 
recognizable. 


The important psychological fact that there is in either case an optimal temporal , 
distance between successive doings or exposures (‘repetitions’) concerns only the 
property of refentivity, which varies in different animals, tissues in the same animal, 
eto. It has nothing whatever to do with the learning process as a scientific concept. 
This confusion of retention and learning, which is almost universal, is another factor 
that has militated against a proper understanding of the problem. Such facts as that 
mentioned do have some significance for ‘learning’ when the latter is conceived 
teleologically and anthropocentrically as a practical utilitarian, technological improve- 
ment in a desirable performance. It need hardly be pointed out that such concepta, 
however serviceable they may be in the various technologies that draw upon psyoho- 
logy, have no place in science. The behaviouristic attempt to make ‘laws’ about such 
matters is characteristic of the teleological bent of that doctrine. 


_} It seems practically impossible in uninjured animals to produce a visual field without 
a considerable degree of organization. 
2 Throughout, the expressions are ‘kinaeathetic field,’ ‘visual field, eto., areused to mean 
predominanily kinaesthetio, visual, eto. Probably no field is entirely restricted to one 
modality in animals with differentiated sensitive tissues, - 
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Neglect of this obvious difference in the type of stimulus adequate to 
the various sensory tissues (including always their central parts) has 
misled behaviourists (e.g. (18), pp. 575-681) into an attempt to argue the 
fact of insight out of existence because it does not occur in kinaesthetic 
fields. They do thisin spite of the fact that they usually accept Stricker’s(34) 
theory that human thought is generally a kinaesthetic field, and hence, in 
most people, the type of field in which insight most commonly occurs. 
Incidentally, it may be remarked that it is at least at present much more 
illuminating to ask, not why insight occurs, but why it does not always 
occur. 

It should be noted also that kinaesthetic fields are usually more 
extended in time than are visual or auditory fields. This is in part a 
necessary consequence of their limitation in scope. To use again the 
example of typewriting, the operator has only ten fingers and some 
thirty or forty keys. She cannot touch all the keys at once. Similar 
considerations hold for all skills. This fact of greater temporal ex- 
tent combined with less ‘spatial’ extent of kinaesthetic fields has 
doubtless contributed to the confusion inherent in the notion that 
repetition has a causal relation to learning. The matter is further com- 
plicated by the fact that the reorganization undergone by a kinaesthetic 
field while and after it runs its temporal course can usually be detected 
only upon repetition. 

If now, to recapitulate, we ask why repetition has ever been thought 
to have anything directly to do with learning we must answer: (1) The 
learning process has been confused with the properties of sensitivity and 
retentivity. (2) Attention has been confined to learning under such 
conditions that it occurs too slowly to be evident without some such 
indirect sign as economy upon repetition. (3) Consideration has been 
limited largely to kinaesthetic learning, t.e. to the reorganization of 
` kinaesthetic fields, in which, owing to the peculiar nature of the adequate 
stimulus, namely, ‘doing,’ phenomena which in other senses would be 
called exposures are called repetitions. 

These considerations obviously apply with equal force to learning in 
the maze. In this case, however, the possibility of other than a kin- 
aesthetic field is more or less excluded by means of walls, which are made 
as visually homogeneous as possible, and by various other measures. 
Similar considerations, which will be evident to the reader, apply to 
nonsense syllables and to rote memorizing. 

The special conditions which might give repetition the appearance of 
a causal factor in the learning of multiple choice problems will be dis- 


170 A Restatement of the Problem of Learning 


cussed in a later paper reporting some hitherto unpublished experiments 
with cats. 

Somewhat similar conditions obtain in the case of discrimination 
habits in animals. Every experimenter knows that in the establishment 
of such habits the battle is won as soon as the objects to be discriminated 
become parts of a single structure(22). In some recent experiments (soon 
to be published) on weight discrimination in rats, the differences used 
were 80 large that the heavier weight obviously taxed the rat’s strength to 
the limit while the lighter required very slight effort. In spite of these 
large physical differences, until the two were organized into one field, 
they were functionally equal. With hnman subjects we ‘structure’ the 
field from the start by means of verbal instructions. For other animals 
there is first an inductive problem to be solved. 

The case, however, which most successfully conceals the nature of 
the learning process by means of very special conditions is that of the 
conditioned reflex. This important and interesting phenomenon has 
unfortunately been degraded by its enthusiastic devotees to the level of 
a catchword or a magic formula. It is indicative of the bankruptcy of the 
psychology of learning that the conditioned reflex could seriously be 
considered. representative of learning in general and even hailed as the 
key to all its mysteries. The conditioned reflex is another of those types 
of learning that, unless analysed, seem to suggest a causal relation of some 
sort between repetition and learning, and here again the special conditions 
that permit of this appearance should be exhibited. To do this adequately 
would require much more space than is available, but some of these 
special conditions may be indicated. 

Here as everywhere else the ‘end-product’ of learning is patently a 
reorganized field. The point at issue is how this reorganization comes 
about. The current ‘laws’ of learning state or imply that repetition per se 
does it. That this is not the case is established by the occurrence of one 
case of insight. How it does come about we do not know, but we can at 
least ask sensible questions about it and make hypotheses which may be 
tested. f 

It should be noted first that the field of the animal in the conditioned 
reflex situation is determined by a need. If the dog is not hungry there 
will be no salivary reflex. Second, it must, as in all learning, be an 
obstructed need. The to-be-conditioned stimulus must occur before the 
unconditioned or preconditioned stimulus. If it occur simultaneously 
with or after the latter, the need is no longer obstructed and there is 
consequently no dynamic factor to bring about a reorganization of the 
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field’. Third, the need must, as always, be the strongest need of the. 
organism at that time. “Thus, for example, if the dog has been so fastened 
up that anything causes severe irritation, it does not matter how many 

times the combination of stimuli is repeated, we shall not be able to 

obtain a conditioned reflex” (61), p. 28). In such a case the ‘stimuli’ 

simply are not in the field. With the same physical energy as when under 

other conditions they are effective, they are not really stimuli at all. When 

the field is determined by the need to escape the irritation, instead of by” 
the need for food, they have no existence. 

That the field is determined by the strongest of several competing 
needs is even more clearly indicated by certain experiments reported by 
Pavlov ((31), p. 31). He found that it was possible to take a strong 
stimulus (e.g. electric shock) which evoked a strong unconditioned re- 
sponse of its own (e.g.the ‘defence reflex’) and make it a conditioned 
stimulus to the salivary reflex. “This, we consider, was due to the fact 
that the alimentary reflex is in such cases stronger than the defence 
reflex” ((81), p. 30). But if the shock were applied over bone, the defence 
reflex was stronger than the alimentary, and conditioning could not be 
obtained! “Successful transformation of the unconditioned stimulus 
for one reflex into the conditioned stimulus for another reflex can be 
brought about only when the former reflex is physiologically weaker and 
biologically of less importance [italics mine] than the latter” ((81), p. 30). 
This ‘biological importance’ is exactly what I mean by degree of intensity 
of a need?®, 

“Conditioned reflexes are quite readily formed to stimuli to which the 
animal is more or less indifferent at the outset, although, strictly speaking, 
no stimulus within the animal’s range of perception exists to which it 
would be absolutely indifferent” ((31), p. 29). Here again is recognition 
of the fact that the field is determined by a need or needs and that nothing 


1 Beritoff(2) and 8witzer(35) have supplied evidence that in the case of strong ‘defence 
reflexes’ with very small latencies an originally indifferent stimulus may be conditioned 
even when it follows the unconditioned-stimulus by a very short interval. It is of course 
not surprising that a very strong need should continue to distort the field for a brief 
interval after its satisfaction. ; 

2 Pavlov’s use of the term ‘reflex’ is so loose that the term had hetter be dropped 
for scientific purposes. He calls movements and activities a reflex (as the ‘defence reflex, 
the ‘freedom reflex,’ ihe ‘investigatory reflex,’ the ‘reflex of self-preservation,’ eto., 
which have nothing in common ‘except the need which determines them. Both the 
‘stimulus’ and the ‘response’ may be utterly different, as e.g., in the ‘investigatory 
reflex,’ yet so long as the need is the same he considers them one reflex. Evidently he 
is really talking not about reflexes but about needs. Cf. also (30). 
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exists in the field that has not some relation to some need, if it be only. 
that which Pavlov calls the ‘investigatory reflex.’ 

It should further be noted that conditioning is facilitated by the’ ex- 
clusion of other stimuli and apparently to the extent that they are ex- 
cluded. The presumption is warranted by extrapolation that if this 
desideratum were completely attained (t.e. if there were only one event in 
the field prior to the unconditioned stimulus, which is impossible because 
of internal stimulation if for no other reason) one ‘repetition’ would , 
suffice to establish a conditioned reflex. Pavlov reports many cases in 
which one was established in three to five trials, and at least one ((31), 
p. 27) which was set up in one trial. In general, it would seem that.the 
more ‘prominent’ the to-be-conditioned stimulus in the field (whether 
this prominence be produced by the exclusion of other stimuli or by 
‘biological importance’), so long as i does not arouse a stronger need and 
hence create a new field, the more rapidly conditioning occurs. 

Another very important circumstance is implied in the following: 
` “Similarly, while with the help of a very strong? unconditioned stimulus 
it is possible to convert a very unsuitable stimulus—for example, one 
which naturally evokes a different unconditioned reflex—into a condi- 
tioned stimulus, itis exceedingly difficult or even impossible with the help 
of only a weak unconditioned stimulus to transform even a very favour- 
able neutral stimulus into a conditioned stimulus” ((31), p. 31). This 
remark indicates that what the field lacks in structure must be com- 
pensated by the strength of the need. In other words, it requires a very 
strong obstructed need to distort the field sufficiently for two such 
otherwise irrelevant events as a buzzer noise and a piece of meat to form 
one object or structure. The only structuring factor in the typical 
conditioned reflex situation is temporal contiguity, which alone does not 
normally provide much structure, but which, when accentuated by a very 
strong need, is sufficient to make one object of two events that have — 
nothing else in common. 

We constantly observe the same thing in men when very strong 
needs are involved. The football coach whose team won an important 
game when he happened to have eaten macaroni (which he loathed) for 

1 A ‘strong stimulus’ here means a piece of meat when the dog is very hungry: a ‘weak 
stimulus’ means the same piece of meat when the dog is not so hungry. This is a good 
example, not only of the dependence of the field upon the needs, but of typical objectiviat 
obscurantiam. We have seen above that Pavlov usually calls a need a ‘reflex,’ and here we 
find him confusing it with ‘stimulus.’ It is by means of this sort of paralogism, which 
H. M Johnson (19) has aptly termed _the ‘method of equivocance,’ that behaviourism makes 
its specious appeal of simplicity and shirks the necessary analysis. - 
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luncheon, thereafter always eats it before a game. The fact that he 
detested it, t.e. that it ‘naturally evoked a different unconditioned reflex,’ 
merely gives it additional prominence and accounts for the game’s having 
been won by the macaroni instead of by the tie he wore. The angler who 
lost his tobacco and had to smoke his friend’s particularly bad brand 
throughout a most successful day thereafter buys that kind—but only 
when he goes fishing! In-all of these, two events which have the same 
very slight structuring factor as the two stimuli in the conditioned reflex 
situation (i.e. contiguity in time) may become one object or figure if 
the field is distorted by a strong enough need. 

I am not clear as to when Pavlov considers a conditioned reflex 
established. Sometimes it seems as if it were when the new stimulus 
provokes about the same amount and rate of secretion as the original 
stimulus, but most of his conditioned reflexes never reach this point. In 
any case the amount of secretion that shall be considered indicative of a 
conditioned reflex is just as arbitrary as ‘three errorless trials’ in a maze 
or a grade of C in caleulus. All of these reflect the technological or 
utilitarian concept of learning already mentioned. The endless and sterile 
discussions of ‘criteria’ of learning (e.g. in the maze) show how futile such 
concepts are in science. For learning in the true scientific sense occurs 
whether it is ever demonstrated by repetition or not. The field is actually 
undergoing reorganization from the first; whether in the particular 
‘favourable’ direction desired by the experimenter or whether the field is 
the one that the teacher hopes it is, is quite irrelevant to the psychological 
problem. 

We have seen that the only fields that get reorganized are those in 
which a need is obstructed, and we must make hypotheses about the 
nature of the distortion that brings about reorganization. Now while all 
fields are determined by more or less obstructed needs, not all are suffi- 
ciently obstructed for appreciable distortion to occur. Yet all fields are in 
greater or less degree organized. There must then be some factors of organi- 
zation that are more or less independent of the needs, and determined 
primarily by the nature and organization of the sensitive tissues (central 
as well as peripheral). 

There are such factors. Some of them have been known for two 
millennia and have been called ‘laws of association’ for two centuries. 
Some have been unearthed in the last two decades by the Gestalt psycho- 
logists who have called them Gestalifaktoren. Most of them, both old and 
new, still require more precise characterization. 

Owing to a curious and interesting combination of circumstances (the 
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complete unravelling of which ntust be left to the historian), some of these 
principles, those called the laws of association, were long thought to be 
factors of retentiity only and not factors of sensitivity, of the organization 
of present sensory fields. This was partly because the latter was taken for 
granted, and partly because of too much anthropocentrism and in- 
sufficient (or, sometimes, insufficiently critical) anthropomorphism. At 
all events, this confusion is not now so prevalent, and the realization is 
becoming quite general that these factors of organization operate in all 
fields. 

Now in most of the fields that occur in nature at least several and 
often all of the structural factors, contiguity (spatial and temporal), 
similarity, closure, continuity (“objektive Einstellung”), ete., are given in 
the situation. It is only or chiefly when man intervenes with artificial 
constraints that only one of these factors is present and operative. Thus, in 
the usual conditioned reflex situation the sole organizing factor is tem- 
poral contiguity*. This is, to be sure, not an unimportant one, but by 
itself it is probably one of the weakest. There is no other factor uniting the 
buzzer and the food in the conditioned reflex situation, but even so, if 
these are the only events in the field and the need is very strong, a 
conditioned reflex may be established in one ‘repetition.’ 

The foregoing considerations do not by any means exhaust the 
special conditions that give repetition the appearance of a causal 
factor in ‘conditioning’ a ‘reflex,’ but the more important ones have 
been indicated. Others will be inferable from the discussion of those 
obtaining in skills. The general fact that repetition is used to provide 
a sign of reorganization (of both acts and fields) is here also an additional 


1 Tn ite relatively brief history psychology has exhibited a notable capacity for taking 
the wrong (j.e. the least useful) things for granted. General physiology escapes most of these 
difficulties and the necessity of clear definition by dealing only with (1) very constant needs, 
(2) stimuli which may be more or less purely physically defined, such as light, gravity, eto. 
(of. (9)), and (3) sensitive tissues such that the field has a simple relation to one or two 
aspects of (4) a very simple situation. For these reasons it can get along with such crude 
end unanalysed concepta as that of tropisms. 

3? As Kohler ((25), p. 208) has pointed out, thig does nob need to be the oase. The 
adequate and the inadequate stimuh might have any degree of organization from the very 
slight one customarily used to a quite irresistible unity. Investigation of the influence of 
‘objective’ organization on the formation of conditioned reflexes should be very useful in the 
analysis of the structural factors. The only experiment I know of that approximates an 
attack on the problem, of which this would be a strategic special case, is that of Warden and 
Hamilton (42, 16). These investigators found that varymg the factor of temporal contiguity 
had a marked influence upon the rate of reorganization of the field. Unfortunately they 
also varied other factors. 
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source of confusion, as is the inclusion of retentivity in the technological 
concept of learning as learning enowgh—enough for some practical 
human purpose. 

We have seen that repetition is incapable of bringing about the 
reorganization of a field, that it has no general causal relation to learning, 
and that in the absence of a need no amount of it would bring about 
learning. I have already suggested in discussing the conditioned reflex 
that the ‘distortion’ of a field by an obstructed need is what brings 
about this organization or reorganization. The hypothesis is now ad- 
vanced more precisely and explicitly that whatever structural factors 
(contiguity in space and time, similarity, continuity, closure, etc.) 
a field may contain are enhanced by an obstructed need in proportion 
to the strength (within limits) of the need and to the extent to which it is 
obstructed. ‘ 

Experiments to test this hypothesis with respect to certain of the 
structural factors are now in progress. Others will have to wait upon a 
clearer formulation of the factors themselves. Wertheimer (44) has made 
a bold and ingenious beginning upon this task, but there is still much 
necessary analysis to be done. Some of the factors as currently described 
seem to overlap others, and some—even Aristotle’s similarity—need more 
precise characterization. To this extent the psychology of learning must 
wait upon the psychology of perception, although the investigation of the 
former along the lines here described may well help to clarify the latter. 
Perhaps Wertheimer’s method (of opposing one factor with another) 
applied to animals would yield the cleanest analysis. 

I have said that the fundamental problem of learning is the deter- 
mination of the kinds of distortion undergone by a field in which a need 
is obstructed and of the conditions under which each kind occurs, and 
have advanced certain hypotheses. The validity of this statement of the 
problem of learning does not, of course, depend upon the correctness of 
the particular hypotheses here advanced. Further, the hypotheses them- 
selves (that at least some of the varieties of distortion consist in the 
enhancement or accentuation of the given structural factors) do not imply 
that our present conceptions of the structural factors are either exhaustive 
or correct. 

This formulation of the problem of course makes no pretensions to 
finality. More precise ones can and will be made, but they may have to 
wait for a changed intellectual climate. Perhaps the term ‘learning’ is so 
saturated with non-scientific connotations that it will ultimately be 
found useful to leave it entirely to technology, but we cannot hurry such 
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matters. That some change is imperative in the type of question we ask 
about learning can hardly be denied. The utility of any proposed ee 
in direction can be determined only by trying it. 


V. Summary. 


Animals (and probably all organisms) have four properties which are 
of direct importance to learning: needs, parsimony of movement in their 
satisfaction, sensitivity and retentivity. ‘Repetition’ has only a contin- - 
gent relation to learning. Some of the conditions under which it might 
seem to have a causal relation are given when: (1) the learning process is 
confused with the property of retentivity; (2) repetition is used to 
exhibit economy which, in turn, is used as a behaviour sign of learning; 
(3) consideration is restricted to fields (especially kinaesthetic or pre- 
dominantly kinaesthetic) in which a ‘repetition’ is really an instantaneous 
exposure; (4) the field is for some reason temporally extended; (5) the 
situation is for some reason, usually the intervention of man, very weakly 
structured, e.g. presents only one or two of the structural factors which 
have been called the laws of association, the principles of grouping, ete., 
some of which possibly remain to be discovered, and all of which need 
more precise description. 

Adaptation is what gets done about a need. It is of two kinds: the 
first, usually called adaptation, consists in a change in the need. This may 
take place in several ways, e.g. by satiation or supersatiation, by substi- 
tution, by induction, ete. The second kind of adaptation is called learning, 
and it consists in the organization or reorganization of a field. A field is a 
situation as it biologically ts for a specific animal at a specific time. All 
fields are determined by needs and contain a functional minimum of 
entities. An obstructed need distorts the field (thus facilitating reorgani- 
zation) in proportion to the strength of the need and to the completeness 
of the obstruction. The fundamental task of the experimental psychology 
of learning is the determination of the kinds of this distortion and the 
conditions under which each occurs. The hypothesis is made that at Jeast 
some of the ways in which fields are distorted by obstructed needs consist 
in the enhancement or accentuation of the structural factors given in the 
situation. 
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PUBLICATIONS RECENTLY RECEIVED. 


Contemporary Schools of Psychology. By Ropert 8. Woopworts. New York: 
The Ronald Press Company. 1931. Pp. vi + 232. $2.50. 


The schools dealt with are: Introspective Psychology and the Existential School; 
Behaviourism; Gestalt Psychology; Psycho-analysis; and Purposivism. Further 
rather scattered notes are added about prominent psychologists who stand outside all 

- ‘schools.’ Woodworth himself tends to what he calls a “muddle of the road” psycho- 
logy. The book is a valuable one. Woodworth is a sympathetic and thorough] 
competent expositor, and his critical remarks are almost always, as would be expected, 
soundand illuminating. These lectures should be widely read by students of psyohology 
in this country. 


Behaviourrsm. By Joun B. Watson. London: Kegan Paul. 1931. Pp.xi+ 308. 
12s. 6d. net. i 


Every psychologist who is interested in the scientific development of his subject 
will welcome the second edition of this attractive and challenging book. As compared 
with the first issue this volume 1s both more complete and less of an ‘appeal to the 
gallery.’ The treatment is still dogmatic, cocksure and very sweeping in its claims. But 
all these characteristics give the book a live and rousing quality which is very rare 
among psychological texts. More than ever a good student who already possesses some 
background of general scientific knowledge and some critical capacity may well be 
started on his way b pain first MoDougall’s Outlines and then this book, or first 
this book and then MoDo ’8 Outlines. A large number of new observations appears 
in this second edition, which is a striking demonstration of the fact that Behaviourism 
remains a force to be reckoned with in modern psychology. 


Das Gefühl. Von AxrHur Wresonner. Leipzig: Quelle und Meyer. 1930. 
8. 204. RM. 7.60. 


Prof. Wreschner has written a valuable general treatise on the character, conditions 
and functionsof affect. A brief historicalintroduction 1s followed by threelonger sections 
dealing respectively with the general characteristics of feeling and their accepted 
methods of study, with special types of affeot (e.g. sensorial feeling, aesthetic feeling, 
feeling in relation to perception and idea, etc.), and with theories of affect. Of the 
theories dealt with, the physiological is most completely considered, but logical and 
psychological theories also come in for expository and critical discussion. As is often 
the case in a German monograph, there 1s slight evidence of any acquaintance with 
recent work published in other languages. In the physiological section, for example, 
there is no reference to Cannon, or to any of the researches into thalamio functions; 
in the psychological section there is no reference to McDougall or any other recent 
English or American or French writer. Nevertheless, the easay is a competent and 
interesting survey, based not upon original experiment but upon a study of the field 
which, within the limits set, is both thorough and judicious. 


Psychologie. Von Atois HÖFLER. P A und mit Anmerkungen 
versehen von ALoys WENZzL. 1. Band. Lepzig. 1930. 8. xv + 642. 
RM. 36. 


This is a second and very tly enlarged edition of a work that was first published 
morethan thirty years ago. The change of emphasis in the two books is very interesting. 
In the first the author was particularly anxious to guard against the worst pitfalls of 
associationism; in this he is equally anxious to give analytical methods a fair field and 
perhaps a httle favour. The bulk of this first volume is concerned with rather long 
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general discussions. The main topics dealt with in the first part, after a general 
introduction which treats of the standpoint, task and methods of psychology, are: 
(1) fundamental psychological processes considered in relation to systematic psycho- 
logy: four are distinguished: perception, judgment, feeling and tendency or desire 
(Begehrungen); and (2) the mind-body relationship. In the second part comes a 
discussion of hearing, vision, taste and smell, and kinaesthetio sensations, and a 
consideration of sensory problems in general. This is followed by a discussion of image 
processes and memory. . 
For the ordinary student there is too much in this book. Many of the most in- 
teresting remarks—of which there are no small number—are contained in the frequent 
and long footnotes, and in the appendix for which the present editor is responsible. 
These are ly concerned with the disoussion of current researches and controversial 
uestions. The influence of Ehrenfels and Meinong is apparent throughout the book. 
Gertainiy this volume should be in any pa psychological library and should. be used 
for purposes of reference. As a text-boo. 


for any but the very advanced and judicious 
student it is hardly to be recommended. 


The Subjective Character of Cognition. By R. B. CATTELL. British J. of Psychol. 
-Moneg. Supplements, xiv. Cambridge University Press. 1930. Pp. 
viii + 166.- 128. 6d. net. 


When any stimulus is presented to a human subject is there immediate reaction of 
a definitely perceptual order, or is there a primary subjective ‘mental state’ which 
develops later the characteristics of perception proper? This, broadly s ing, is the 
question which Dr Cattell endeavours to answer by his patient and elaborate experi- 
mental research. In this monograph he gives a clear and very full account of his 
methods, their results, and the significance which he believes his results to have in 
telation to psychological problems in general. The monograph is an important 
contribution to some little investigated and very difficult psychological problems. 
Naturally the conclusions are not free from some amount of speculation, but they are 
stated very fairly, and the evidence upon which they are based is always set forth in 
such a way that a feader has the fullest opportunity to exercise his own judgment. 


The Relative Effects of Size of Type, Leading and Context. By Howanp T. 
Hoyr. P elphia: Reprinted from the Journal of Applied Psychology, 
xm, No. 6, December, 1929. 


This careful and thorough piece of experimental work showed that the rates of 
reading of three hundred adult subjects were determined by the nature of the context 
of the material read rather than by the size and leading of the printed type; thus the 
reader read most of what interested him most. The readers usually expressed a 
preference for the larger type and leading, but this was probably due to their impres- 
sion that more material had been read because more space been covered; while 
their dislike of small type resulted_from the inoreased attention necessitated by the 
crowded sensory units. 


La Répression Mentale. Par Pav Sommer. Paris: Félix Alcan. 1930. Pp. 
ii + 218. 16 fr. 

Repression is defined in the widest possible sense: Whenever mental activity tries to 
find manifestation, expression or realization in any direction or in any form whatsoever, 
and at the time meets with resistance which prevents such manifestation, expression or 
realization, there is ‘mental repression.’ The conditions, types and affects of mental 
repression are all studied in some detail, though for the most part in general terms. A 
final ‘‘ Essai d'une RDE Dynamique” turns largely upon physical analogies, 
on the strength of which Prof. Sollier is led to mental activity as ‘‘un phéno- 
mène d'ordre physique.” The discussion is throughout very clear and definite and has 
a value which does not depend on the validity of the conclusion. 
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L Attention. Par Reywax. Paris: Éditions Spes. 1930. Pp. vii + 69. 4 fr. 


The author is convinced that no true understanding of human reactions can be 
attained along materialist lines. The clearest demonstration of this, he thinks, is to be 
found in a study of the types and functions of attention, the latter being regarded as a 
definitely psychical process. In this brief essay he tries to show just what attention can 
do and what ite fanotional disorders carry in their train. Although it is in many ways 
interesting, this little book suffers (a) from trying to cover rather too much ground; 
(b) from leaving the whole notion of attention very undefined, and (c) from too great 
generality in its treatment. 


Le Mensonge et la Caractère. Par Rent Le Senne. Paris: Félix Alcan. 1930. 
Pp. 348. 46 fr. 


A lie is defined as an intentional alteration of the truth. ‘The truth’ is naturally 
here taken strictly in its psychological sense to indicate what is believed or known to 
be true by somebody capable of distinguishing a difference between the true and the 
false. The author considers that the general condition of the lie is the temporary 
dominance of the whole personalty by some one or some group of its constituent 
tendencies. ‘Hence he enters upon a prolonged study of the capacity for dominance of 
various human tendencies. His study 1s not original in an experimental sense, but 
relies upon the classified results of experiments and investigations carried out by others, 
and in particular upon the work of Heymans and Wiersma. The book is somewhat too 
long, but it contains a great maas of interesting data and some shrewd theorizing. The 
sociological significance of the investigation is kept well to the fore. 


Le Devoir. Par René LE Senne. Paris: Félix Alcan. 1930. Pp. 604. 70 fr. 


In this large and consistently clever volume psychology is often in danger of being 
pushed out of the way by philosophy. It appears that contradiction and its resolution 
are the soul of all development. Somehow moral obligation or duty, which is a universal 
experience, is an attempt to get over all contradiction. The various ways in which this 
anann is made the author endeavours to describe with impressive ingenuity and at 
great longth. 


L Année Psychologique, 1929. Edited by Hunri Prtron. Paris: Félix Alcan. 
1930. Vol. 1, pp. xvi + 464; Vol. m, pp. 465-936. 120 fr. 

The original papers in thisissueare: A study of cutaneous pain, by Henri Piéron; Local 
associations aad he fixaron of images, by Marcel Foucault; A test of imagination carried 
out on Paris school children, by A. G. Koht; Studtes of the relation of visual acusty to light 
energy, by G. Durup and A. Fessard; The spatial summation of foveal light responses, 
by H. Piéron; A study of motor skill, by Renée Leurquin; Some contributions to an 
experimental study of the course of learning, by Dora Heller-Kowarski and Marcel 
Francois; and An experiment on a learning curve urth a ‘marking’ test, by A. Chweitzer. 
M. Tchang and M. M. Chang write a note on Correlations between tachistoscopic perception 
of varying materials; Henri Piéron one on The Bunsen-Roscoe law, and S. M. Laby 
describes the Sixth International Congress of Industrial Psychology. The bibliographical 
summaries deal with 1458 different papers, and the usual chronicle of events appears. 


Acta Psychologica Keijo. Vol. 1, No. 1, Dec. 1930. Published by the Psycho- 
logical Institute, Keijo Imperial University, Japan. 

We welcome this newcomer into the field of psychological publications. The first 
number contains two interesting original communications, one in Japanese and 
German by R. Kuroda dealing with the general bodily and sensorial reactions of the 
new-born monkey (Macacus cynomolgus) and the other by the same author, in Japanese 
and English, reporting a study of a new case of recovery from congenital cataract. 
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The Primitive Mind and Modern Civilisation. By ©. B.»AupRicg. London: 
Kegan Paul, Trench, Triibner and Co., Ltd, 1931. Pp. xvii + 236. 12s. 6d. 
net. 


The psychologist who has any time or interest to spare for the social implications 
of his acience should read this book. Very likely he will find much in it to which he, 
will-objeot, for it is written from the point of view of a convinced adherent of Jung. 
Also there is much more about the ‘primitive mind’ than about modern civilization. 
But the book is undoubtedly a good-one, full of interesting suggestions, many of which 
itis to be hoped that paychological field-workers will put to the test. For example, the 
author makes some use of the notion that eideiic mages are common in primitive 
society and may account for a good many early forms of belief. It ought to be easy 
enough to test this; and until actual field observations are available concerning many 
such matters social psychology willremain mainly the speculative matter that it is to- 
m However, Mr Aldrich’s book is a genuine and valuable contribution to his 
subject, and should be widely studied. 


Crime as Destiny. By J. Lanaz. Translated by Coartotre Hatpang. London: 
Geo. Allen and Unwin. 1931. Pp. 199. 6s. net. 


Dr Lange examined thirteen cases of monozygotic twins and found that in ten of 
these where one was a criminal the other was a criminal as well. He also examined 
seventeen cases of dizygotic twins and found that in only two cases where one was & 
criminal the other was also criminal. He concludes that crime is destiny, and that 

iyen a certain environment it is impossible for some people to escape being criminals. 

e gives the detail of his study in a perfectly fair and unbiassed manner, and is in fact 
rather leas emphatic about the tination point than is J. B. 8. Haldane, who writes 
a very enthusiastic foreword. Whether the evidence can bear the weight of the con- 
olusion indicated in the title of this book or not, the book itself is a valuable study in 
social psychology. Mr Haldane’s introduction is more clever than critical. 


Love in the Machine Age. A psychological study of the transition from patri- 
archal society. By FLorp DELL, London: George Routledge and Sons, Ltd. 
1930. Pp. iii + 428, 128. 6d. net. 


. The programme of this curiously uneven book is no mean one; it involves a discus- 
sion of love, marriage, children, art, manners, education, work and modern economics 
against a vaguely historical and biological background! 

Its author's thesis is that psychic health in the modern world presupposes three 
things—full emotional adulthood, the capacity for heterosexual love, the ability for 
responsible work. He envisages an admittedly idealistic world where an early love ’ 
choice is followed by lifelong monogamous marriage, the success of which is made 
probable by the emotional knowledge learned during an experimental courtship 
period. In this world the econontic responsibilities of marriage and parenthood are 
shared by a wag ing wife and wage-earning husband, and knowledge of efficient 
methods of birth control may be taken for granted. This state of affairs can only be 
achieved by mene people modern-minded’—i.e. by making them understand in 
sufficient detail exactly what are the differences between the psychological requirements 
of this machine age and those of the late patriarchal régime. It is with a discussion of 
these differences, therefore, that by far the largest part of the. book is. concerned. And 
though little of the gathered material is new, much of it is interesting and some of it 


Not a few of the conclusions, however, depend for their validity upon premises 
which from the physiological and psychological paints of view are open to doubt. 
It is difficult in our present state of prejudice and honest ignorance to make any 
statements about s matters which can be accepted as sound generalizations of 
either a positive or a negative nature. It may be admitted, for instance, that practices 
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such as those Dell terms ‘prostitution-patronage,’ ‘polite adultery,’ ‘purity,’ or ‘gold- 
digging ’—all in his view distortions of adult normality resulting from pel pea 
system—are unsatisfactory compromises tending to lead to the arrest of emotional 
evelopment. But is there really any convincing reason for supposing that ‘petting,’ 
the alternative to actual sex-experience which he naii for adolescenta, is 
psychologically or physiologically any less harmful? One finds oneself extremely 
dubious about this contention that the modern adolescent ‘petter’ and ‘demi-vierge’ 
have discovered for themselves a satisfactory way of acquiring the adequate pre- 
marital emotional education which perhaps all of us, now, would admit to be necessary. 
Nor can one believe as whole heathedly as the author appears to do that Psycho- 
logy, the right kind of education and the Mental Hygiene Movement functioning 
together, will so assuredly transform and adapt socially unacceptable impulses, 
ae i neurotic fantasy-making into Art, transforming criminal tendencies into 
eroism. 


On the other hand, the book does systematize a great mass of discoveries and views 
in such a way as to make them available and comprehensible to the average kind of 
pereon whose task it is to supervise or befriend the young people of the day. But it 
foils its purpose by being too long, too romantic and not sufficiently scientific in 
spirit, Like so many of its kind too, when all is said and done, the amount of practical 
assistance it can offer to those it would help is but small. It was presumably written 
primarily for Americans, and one imagines that it will find a more temperamentally 
appreciative public on the other side of the Atlantic than on this. 


A Contributive Society. By J. R. BeLLersByY. London: Education Services. 
1931. Pp. xvi + 224. 7s. 6d. net. 


This is a book which is distinctly worth reading. It falls into two parts. In the 
first, starting from the obvious yet little recognized principle that any system of 
economics is ‘human in every part,’ the author briefly examines the main human 
drives, or motives upon which most current economics is based. He discusses the 
growth of these motives through education, and how through education they may be 
modified. In this connection he gives a rapid, but clear, account of several recent 
educational keg liven All this is intended to lead up to the second part, in which an 
attempt is made to construct a picture of a society in which the main driving motive 
is contribution by individuals and constituent groups to the well-being of the whole. 
The author is throughout fally aware that “no saree in the structure of the economic 

should be attempted which goes radically beyond the powers of human 


It may be doubted whether Mr Bellerby has succeeded in this brief book, in 
Sdeciuseely conmeceene the first, realistic, and the second, utopian, part of his argument. 
Also the discussion, in spite of numerous illustrations, proceeds upon a somewhat 
general plane. But beyond doubt he has something important to say, and he has said 
it with great clarity and commendable brevity. 


(6) 


Das Gente-Problem. Von W. Lanar-E1cupaum. Münohen: Ernst Reinhardt. 
8. 128. RM. 2.80. 


This is a popularly written book, more than a little dogmatic and jerky in style, 
often provocative in statement, but withal containing much to stimulate psycho- 
logical theory, particularly on the social side. The five main sections deal with “Genius 
and Value” (much of this has sociological implications); ‘Genius and Reputation”; 
“Genius and Talent”; “Genius and Insanity” and “Genius and the culture of the 
Social Group.” The whole is intended as an introduction to the author's larger work, 
Genie, Irrsinn und Ruhm. The treatment is all on the plane of general description and 
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I. Internationale Tagung fir angewandie Psychopathologie und Psyc 
Edited by H. Hartmann, M. Pappenheim and E. Stransky. 
S. Karger. 1931. S. 241. RM. 17.60. 

An introduction by Dr Pappenheim is followed by a number of summaries and 
reports: The significance of sian by Rudolf Allera; Psycho- 
pathology and religious , bY ae in man and the animals, by 
Karl Buher; Industrial psychology a poraka, by W. Eliasberg; Group 
psychosis and the individual, by Th. AAR Pathography and peychoanalysis, by 
E. Hitschmann; Psychopathology and heredity, by Hans Lunenburger; P. 
and criminal law, by Hans W. Maier; Art products of mental illness, by W. Morgen- 
thaler; The pie pA of sone in ay ted iar ha by Hans orn; Psycho- 
pathology and enry igerists Applied peychopaihology and con- 
temporary pine aa by ig, Stransky; Vocaitonal psychology a 
logy, by J. Suter; Psychiatry and pl aba law, by 8. Racal nderlying 
metaphysics of doctrines, by R. Walder; "The neurotic manner, by 
Paul Federn; The psychology of expression movements, by A. Flach; Reflexology 
and chopathology, by L. Gatzuk; A psychiatric pris ade of creative work, by 
K. Hildebrandt; The significance of psychopathology fe by H. Kogerer; 
Psychotherapy and politics, by W. Morgenthaler; Behaviour petri personality, by J. H. 
Schultz; The physiology of hypnosis, by F. G. Stockert. 


The Psychology of Men of Gentus. By E. Knersonmer. Trans. by R. B. 
CATTELL. London: Kegan Paul, Trench, Triibnerand Co. 1931. Pp. xx + 252. 
15s. 


The German edition of this work has already been noticed in this Journal. It is, 
in its English form, a welcome addition to the International Labrary of Psychology, 
eto. Kretachmer’s treatment is qualitative and general and is largely concerned with 
reported characteristics of certam selected great man, which appear to make them fit 
well into his particular theory of types. The translation is very and is all the better 
for that. Dr Cattell has indeed brought out fully all the lively readableness of this - 
attractive essay, and in this way he has done his work extraordinarily well. 


Hypon cy: By Epwarp D. Snyper. Philadelphia: University of Penn- 
sylvania Press, 1930. Pp. x+ 159. $2.00 an (London: Humphrey 
Milford. 8s. 6d. net.) , 


The discussion begins by a distinction, with illustrations, between ‘spell-weaving’ 
poems and intellectualist poems. The author then elaborates his hypothesis, that there 
are poems which produce a trance or æ trance-like effect and that then all have a 
characteristic technique which is utterly different from that of the intellectualist 
poem. This hypothesis is then pursuedand further developed througheight exceedingly 
interesting chapters, and its implications for readers, listeners and critics are set forth. 
It is a good point of the book that illustrations are constantly given, and that a genuine 
sense of humour is never far distant. As a psychological contribution to ones 
criticism this little book has much to be said in its favour. 


How to Interview. By W. Van Dyxe Brrauam and B. V. Moore. New York: 
Harper and Brothers. 1931. Pp. xiv + 320. $4.00. 


If information can make a interviewer there should be no longer any excuse 
for the unsatisfactory use of this method of arriving at an assessment of character. 
This book gives an invariably clear account of pretty well all the reasonably good 
work that has ever been done on the uses and abuses of the interview. In ita first part 
it takes up the problem of how to interview for various different vocational purposes 
—+.g. in social case work, in education, in journalism, to obtain legal evidence, and so 
on. In the second part it gives an account of the interview as a means of finding out 
important facts about industrial situations. The general conclusions are favourable to 
theinterview method. Itseems a prty that rors Tike ‘interviewee ’ cannot be avoided. 


Publications Recently Received 185 


Le Développement Mental et (Intelligence. By Hanni Prtron. Paris: Félix 
Alcan. 1929. Pp. xii + 94. 10 fr. : 


Prof. Piéron here presents to a wider public four lectures which he delivered at 
Barcelona. Most of the facts set forth be known to the psychologically trained 
reader, but, as always, Piéron’s comments are full of insight and value. Briefly he 
attempts to study the relation of mental development in the individual and the results 
of a mass of intelligence testing which has been carried out in the last few years. He 
endeavours throughout to hold a proper balance between individual studies and the 
investigation of general propensities and relations by statistical method. Also while he 
agrees that ‘intelligence’ is the expression of ‘the whole n, he is convinced that 
its study must proceed lar ly by analytical methods. the ideas in this small book 
are defined with delightful clarity, and the whole is an excellent example of incisive 
thinking and most able exposition. 


Co-operation and Competition: An Experimental Study in Motivation. By J. B. 
Marrer. Teachers’ College, Columbia University Contributions to Educa- 
tion, No, 384. 1929. Pp. x + 176. 


The large-scale experiment reported in this monograph was very carefully devised 
to investigate the behaviour of children ‘‘under the motives of competition and 
co-operation, to measure individual differences on a scale ranging from extreme 
competitiveness to extreme co-operativeness, and to discover the concomitant factors 
that are associated with either tendency.’’ The resulta are of great general interest. 
Among them may be noted: (a) that competition appears to be a more effective motive 
than co-operation; (b) both motives increase speed of work, but that of ‘work for 
self’ has a larger and a more consistent effect; (e) when both motives are presented in 
rapid alternation the work curves diverge, when each is presented independently the 
work curves converge. Various interesting sex differences are recorded. The whole 
investigation is a most useful piece of pioneer work, not only because it yielded valuable 
positive conclusions itself, but becauses it indicates methods and problema for further 

_work of an equally fruitful character. 


The Social and Emotional Development of the Pre-School Child. By K. M. Ban- 
HAM Brpaes. London: Kegan Paul, Trench, Trübner and Co., Ltd. 1931. 
Pp. x + 273. 12s. 6d. net. 


The book gives (1) a social development scale, with original illustrations of each 
characteristic listed, and (2) an emotional development also with illustrations. 
Instructions are given concerning the application of these scales. Asa Seedy worded. 

resentation of a method of research dealing with the behaviour of young children the 
Bock will be of value to all who have to deal with the nursery school. To the paycho- 
logist the most interesting chapter is the one called ‘‘ A genetic theory of the emotions.” 
An attempt is made to fix the general periods at which differentiation of the various 
emotions takes place. , 


Home Problems of Parents. A Series of Hight Radio Talks. By Fiorence M. 
TraaaRpen. University of Pittsburgh. 1930. Pp. 90. 60 cents. 


Dr Teagarden talks in a straightforward and untechnical way about diffictilties in 
the upbringing of children which all responsible parents have to meet. Her advice is 
full of commonsense; her solutions practically always those which an intelligent and 
sympathetio parent will find out for herself. Fortunately she never minds saying, 
when any difficult problem of individual treatment comes along, that each case must 
be tackled on ita merits. 
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The Behaviour of the Newborn Infant. By K. O. Paarr, A. R. NELSON and 
K. H. Seen. Ohio State University-Press. Pp. ix + 237. $3.00. 

This is an intensely interesting experimental study of behaviour in the very young 
infant. The reactions specifically dealt with are: visual, auditory, taste, smell an 
temperature; reactions set up by holding the nose and arms; plantar reactions and 
sucking reactions. In every case the experimental technique is fully described, The 
authors believe that there is no evidence whatever for the gradual entry into human 
behaviour of a psychical factor which comes in at some period after birth. Whether 
they are right in this belief or not does not seriously affect the genuine value and 
importance of their study, which certainly marks a step forward in our knowledge of 
early human responses to external stimuli. 


The Growth of Freedom in Education: A critical interpretation of some historical 
views. By W. J. MoCarumter. London: Constable. 1931. Pp. xiii -+ 589. 
30s. net. 


*- No brief notice can bring out adequately the excellencies of this book, which are 
many and of a high order. Its defects could perhaps be more justly stated, for they are 
relatively few, and they have mainly to do with the author's laudable desire to cover 
every inch of ground in a journey from Plato to Freud. This undoubtedly means-a 
certain sorappiness in some directions, and perhaps here and there, some undue notice ` 
of less important views. Taken as a whole the book attains a very high level of sustained 
value. It is remarkably clearly written and shows wide learning allied to somewhat 
rare powers of sensible criticism. Itis good history but it is much more than that, for 
throughout Prof. McCallister is leading up to the view of freedom as “the harmo- 
nizing of the pupil's self-assertive and submissive tendencies in the light of the highest 
value affirmed by him to be relevant to'the life situation of the moment.” Obviously 
any auch brief formulation leaves many problems to be discussed. It is much to be 
hoped that Prof. McCallister will some day bring his very great ability for clear and 
consecutive thinking to bear upon some of these problems in a manner less tied up 
with historical exposition. The present book is a really good one: it may easily lead to 
a future book which will be better still. 


Pédagogische-Psyc. ische Arbeiten aus dem Institut des Leipziger Lehrer- 
vereins. Edi y Feux Sonorre. xvi. Band. Leipzig: Verlag der 
Diirr’schen Buchhandlung. 1930. 8. 200. RM. 5.50. i 


In this volume Prof. Schotte and his collaborators publish four sete of studies. Two 
of these are mainly experimental and deal with varied problems of perception, 
memory, construction, rh , fatigue and the like. The other two are more concerned 
with social questions, both within the school and as regards the relations of school and 
outside groups. The whole reportindicates a great amount of well-direoted activity in 


the Leipzig Institute. 


An Experimental Study of Certain Factors Affecting Transfer of Training in 
Arithmetic. By J. R. Ovenman. Baltimore: Warwick and York. 1981. 
Pp, vi + 235. $3.12. 

This interesting monograph is distinguished from many other attempts to deal 
with transfer, in that it provides consistently positive evidence for ‘spread’ of training 
from one department of arithmetic to different and mare or less related departments. 
Part of the spread appears to be automatic and part ‘rational.’ Transfer is said to be 
more aenda in tho more intelligent pupils. There are no significant sex differences. 
Largely the transfer is a function-of mode of instruction. Full experimental results are 
given and detailed instructions to teachers appear in an appendix. 
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Alcohol and Behaviour. By Sypnuy Suara. Edinburgh: Oliver and Boyd. 1930. 
Pp. 37. 6d. net. i 


This Henderson Trust leoture gives a most ini ing and balanced account of some 
of the physiological and psychological effects of alcohol with special reference to the 
human organism. The psychological reader will find in it much material for reflection 
and application beyond the limits of the specific subject treated. For example the 
difficulties which beset all attempte to determine the exact effects of small doses of 
alcohol are much the samé as those which confront any effort to measure the results of 
many other distracting or harmful stimuli of relatively small intensity. This lecture 
deserves wide publicity. 


The Significance of the Pekin Man. By Q. Error Sante. Edinburgh: Oliver 
and Boyd. 1930. Pp. 20. 6d. net. 


Prof. Elliot Smith here gives a lucid and intensely interesting account of the 
discovery and study of Sinanthropus. The lecture is illustrated by some beautifully 
reproduced photographs. 


Don Juan and other Psychological Studies. By Gonzato R. Larors. London: 
Thornton Butterworth. 1930. Pp. 288. 7s. 6d. net. 


Five essays are included in this volume. They deal with “The Psychology of Don 
Juan”; “Lay and Religious Miraculous Cures”; “Reflections on Inspiration in Art 
and Science”; “A Psychological study of Cubism and Expressionism”; and “Spirit- 
ism.” They are all very excellently written and show both wide knowledge and acute 
observation. Dr C. 8. Myers writes an appreciative foreword which is well deserved. 
a book will be attractive both to the psychologist and to the educated general 

er. 


Recent Advances tn the Study of the Psycho-neuroses. By Munas CULPIN 
and others. London: J. and A. Churchill. 1931. Pp. iii+ 348. 12s. 6d. net. 


Sometimes, when a work covers a very wide field, it is ‘an advantage to have 
collaborators: sometimes it is not. This book falls into the latter category. One closes 
it feeling how much better it would have been without the last four chapters, espe- 
cially Chapter x which is merely a slashing criticism of Jung’s Analyitc Psychology. 

The first eight chapters, by Dr Culpin, are very good. In them he gives a critical 
account of recent work, much of it his own. It has for the most part been published 
elsewhero; butitis very useful to have it collected, summarized and worked up into a 
coherent whole. 

The chapters dealing with occupational neuroses and the psycho-neuroses of 
industry should be read by all general practitioners; while those who are dissatisfied 
with the present, rather chaotic, classifications will welcome Dr Culpin’s remarks and 
suggestions. 


Die Prognostik der Endogenen Psychosen. Von Frreprich Manz. Leipzig: 
Georg Thieme. 1930. 8.121. RM. 7.50. 


This study of dementia praecox and manio depressive insanity is written from the 
point of view of the present Marburg school and is preceded by a foreword by Dr E. 
Kretschmer. It is a condensed and workmanlike survey of the clinical facts, with, of 
course, a certain admixture of theory, and is obviously the outcome of much careful 
original observation. Whether he is willing to accept the particular psychology of types 
which this monograph represents or not, a student of psychiatry will find much to 
interest and aid him in this essay, for the whole treatment is refreshingly definite, 
clear-cut and brief. 
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Manuel de Philosophie. Tome 1: Introduction Générale: Psychologie. Par A. 
Cuvriiier. Paris: Armand Colin. 1931. Pp. xxxix + 722. 38 fr. 


In this vast text-book most of the general and pathological, and not a few of the 
experimental, problems of psychology are dealt with. The treatment suffers from the 
fact that the author seems to want to set forth most of everything that he knows. The 
result is a great display of learning—most of it acourate enough—but little evidence 

of critical capacity, and it is hard to see what the student will make of it all. 


The Recovery of Myself. By Maran Kina. Newhaven: Yale University Press. 
1931. Pp. 148. (London: Humphrey Milford. 9s. net.) 

This is a fragment of autobiography. It gives the experiences of a patient at a 
mental hospital, whither she went for drug treatment. On the whole she had a good 
time, came out cured, and writes appreciatively of her treatment. The story is often 
of psychological value and it is wall written, but the book is irritatingly printed in 
large type. 


The Growth of the Mind. By ROBERT Anmstrona-Jonzs. Edinburgh: Oliver and 
Boyd. 1929. Pp. 29. 6d. net. 

This is a Henderson Trust lecture delivered at Edinburgh University. In it Sir 

Robert Armstrong-Jones rapidly traces some main points in the development of the 


nervous system, and makes a number of remarks about mental process. Nothing new 
is said. 


O Exame Alpha nos universitarios de Pernambuco. Por A. B. DE OLIvimRa 
Freao. Pernambuco. 1930. Pp. 65. 


The author gives a brief account of the development and applications of mental 
teats. He gives the American Army Alpha Tests adapted for use in South America and 
some details of their application to university students and others. 


Estudo psychotechnico de alguns tests de aptidão. Por U. PERNAMBUCANO and 
A. P. Bargerro. Recife. 1927. Pp. 43. 


In this study the results are presented of the application to South American school 
children of five selected and adapted mental tests. 


Actas de la Primera Conferencia Latino-Americana de Neurologia, Psiquiatria y 
Medicina Legal. Buenos Aires: Imprenta de la Universidad. 1929. Vol. 1, 
pp. 707; Vol. a, pp. 965. 


The bulk of the papers in this re; of proceedings is concerned with histological 
and anatomical problems. There are, however, a considerable number of clinical studies 
of functional disorders, and a few of very great interest from the social 
psychological point of view. The Shole beara witness to marked activity of psychia- 
trical and psychological study in Latin America. 


Psicologia del? Età Evolutiva. By Enzo Bonaventura. Lanciano: Giuseppe 
Carabba. 1930. Pp. 251. 

This volume gives a general survey of recent work in genetic psychology in relation 
to young children and adolescents. An introductory section discusses the main general 
heads of treatment; a first part deals with specific studies in the development of 
perception, thought, language, memory, imagination and affect; a second part treats 
in some detail the modern use of intelligence test methods. The whole makes a concise 
but very well-informed volume. 
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Curiosities of Heredity. “The Hapsburg Lip.” By J. N. Unror» Prrr. Lon- 
don: John Bale Sons and Daniellsson, Ltd. 1981. Pp. 24. 2s. net. 


_ This is not a serious work, but merely a few scattered notes upon ‘the Hapsburg 
lip’ and other bodily characteristics, mixed up with some stories and a number of 
expressions of opinion about heredity. 


Mental Measurement of Pre-School Children. By Racuet Stoxsman. New York: 
World Book Company. 1931. Pp. xii + 368. $2.20. 


Part 1 gives an account of earlier work on the topio of the book and discusses oriteria 
according to which tests for children up to six years of age should be selected. Part a 
describes the work and its results which led to the establishment and standardization 
of the Merill-Palmer scale. Part 1 gives complete instructions for administering the 
tests. Part rv consists of a number of illustrative case studies. The book is clearly 
written, and should be of considerable value in the nursery school. 


Die Jugendlichen und thre Erzieher. Von M. Dörma, Aror Longer, HER- 
mann Post, HELENE SCHEUCHER, und C. Tumtne. Langensalza: Her- 
mann Beyer und Söhne. 1930. S. 49. RM. 1.30. 


Here are six brief case studies of young adolescents which throw some light upon 
difficulties, both normal and exaggerated, incidental to this period of school life. 


Die Psychologie des Grundschulkindes in ihrer Beziehung zur kindlichen 
Gesamtenturcklung. Von Oswatp Kron. Langensalza: Hermann Beyer 
und Söhne. 1930. 8. 352. RM. 6.60. 


Prof. Kroh’s text-book has had a considerable popular success and here reaches its 
eighth edition. It deals generally with pedagogical psychology in its more normal 
aspects. It is clearly and concisely written, though it shows very little acquaintance 
with work described in any other language than German. The book may be safely 
recommended to any English student who is interested in a general way in German 
educational theories. 


Die Psyche der weiblichen Jugend. Von Erse Croner. Langensalza: Hermann 
Beyer und Sohne. 1930. 8.92. RM. 2.25. 


This essay is written almost entirely in general terms, but it is of considerable 
social and psychological interest. It discusses first the general field of the psychology 
of the adolescent woman, dealing with the main types of character developed during 
this period, with questions of individual treatment especially in relation to religion, 
friendship, love and art, and with the part of young women in general social relation- 
ships. More briefly it considers the special character of the psychology of young 
women at the technical school and in the wage-earning olass. Finally a short section 
deals with psychopathological problems. The whole discussion is set into olose relation 
to current social movements, especially in Germany. 


Das Generationsproblem in der deutschen Dichtung der Gegenwart. Von Hzpwic 
Koon. Langensalza: Hermann Beyer und Söhne. 1930. S. 116. RM. 3.00. 


The more or less popular literature of all countries in most ages undoubtedly 
reflects current opinion with regard to the relations between younger and older genera- 
tions, though often the opinions are those only of sections of a community. In this 
way, as in others, such literature provides an attractive subject for psychological 
study. Dr Koch’s monograph will, therefore, be attractive to any social psychologist 
who is interested in current problems, and it may well stimulate some other writers to 
carry out a similar study in different communities. 
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Experimentelle Untersuchungen über die Entwicklung der Gedächtnis- und Denk- 
formen der Knaben und Madchen zwischen 7-19 Jahren. Von L. Naay. 
Jena: Gustav Fischer. 1930. 


This is an off-print from the Proceedings of the Eleventh Congrees of Experimental 
Psychology held in Vienna in 1929. 


Psychoanalyse und Pädagogik. Von Exnst Scanztwer. Langensalza: Hermann 
Beyer und Söhne. 1930. 8.72. RM. 2.30. 


Prof. Schneider writes mainly in general terms, but with some illustrative material, 
and aims at expounding for the working teacher the significance for his fleld of 
practice of psycho-analytical study and theory. As far as it goes his essay is clear and 
straightforward, and should serve as a useful introduction to a more thorough study. 
A list of relevant works which will help this more complete study is provided. 


Eros und Secus. Von Gernanp Praner. Langensalza: Hermann Beyer und 
Söhne. 1930. S. 42. RM. 1.25. 


Here is an easay of the social psychological kind written for the rising generation. 


It contains many interesting remarks about the place of love and sex in modern 
movements in art, sport and education. 


Marcel Proust, sa Révélation Psychologique. By ArNauD Danpreu. Paris: 


Firmin-Didot et Cie. 1930. (London: Humphrey Milford.) Pp. 208. 3s. 6d. 
. net. 


‘This is a very interesting study, from the point of view of normal and abnormal 
peychology, of the writings of Marcel Proust. It 1s naturally concerned largely with 

ust’s use of metaphor, but discusses also some of the main influences which moulded 
his work. The final section, which deals with “The progressive loss of a sense of reality 
in Proust,” is partioularly well worked out. 


The Nature of Living Matter. By L. Hoesen. London: Kegan Paul. 1930. 
Pp. ix + 316. 15s. net. 


This book is very brilliantly written, but it is a pity that the different essays of 
which itis composed have not been partially revised in order to avoid the frequent and. 
rather tiresome repetition of the ideas, often in nearly the same words. The book deals 
in only a few places with the nature-of living matter—sadly too few in view of the force 
and clarity of the exposition in these places. It is devoted for the most part to 
criticisms of the “arrogant assumption that...introspective philosophy is more 
fundamental than science” ; it contains many illustrations from history to demonstrate 
how often the philosophers have been wrong and how often the scientists have been 
right; and it contains evidence to show that the only advances in truth and reality are 
to be made through the medium of ethically neutral empiricism, that science is more 
fundamental than anything else, and that biology, which should always remain 
ethically neutral, is the most important of the sciences. 


Reason and Nature. By Morris R. Comen. London: Kegan Paul, Trench, 
Trübner and Co., Ltd. 1931. Pp. xxiv + 470. 21s. net. 


This is a book in the grand manner. It covers a huge field, and discusses, usually 
in general terms, but often' with some particularity, a vast number of specific prob- 
lemg. It has three ‘books.’ The first book discusses modern forms of reaction against 
reason, and modern substitutes therefor. It also considers the “metaphysics of reason 
and scientific method.” The second book is concerned with reason in natural science, 
that is to say in mathematics, physics, biology and psychology. The third book, whioh 
many readers will find the mogt interesting, is concerned with reason in social science. 
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The volume is uniformly readable, with lots of epigrams and bright sayings scattered 
about. Perhaps it is fair to say, however, that the fundamental terms and notions used 
are not very decisively defined, and that if they had been the discussions might have 
bean considerably condensed. 


A Study in Aesthetics. By Louis Annaup Rem. London: George Allen and 
Unwin. 1931. Pp. 415. 165s. net. 

Although this book is in the main of philosophio import, it contains much that will 
interest the psychological reader. Very broadly aesthetic experience is defined as the 
enjoyment of valuable meaning for its own sake. This is made much less vague than 
might appear by a copious use of illustration and criticism. Dr Reid has much 
sympathy for the view of beauty as some form of ‘expression,’ and here his utmost 
efforts leave the significance of this troublesome term hard to grasp. However, this 
book is a sincere and valuable piece of work in a difficult field. 


Novius Organum. By J. C. MoKzrrow. London: Longmans, Green and Co. 
1931. Pp. viii + 277. 9s. net. 


The sub-title of this book is Essays in a New Metaphysic; but let no paychologist 
be frightened away by this. Mr McKerrow has collected a number of short 
pepers on @ variety of topics, but the burden of them all is that everything that 

appens, and everything that is, happens as it does and is what it is by virtue of 
accidental habit which continues through mere repetition. This is naturally a big 
burden to lay upon accident, habit and repetition, but the author writes always in so 
lively a way and disagrees with numerous eminent people in so gay and decisive a 
manner, that, whether he convinces anybody or not, he will stimulate thought in all of 
his readers. Some of the essays, e.g. Hxtruding the subject; Affection and conation, 
The biogenic psychoses and The social psychoses are directly psychological in their 
challenge. They all raise long-standing questions, but even now most hologists 
would be all the better if they had to face up to Mr McKerrow’s difficulties and find 
answers that still left a place for their science. 


Fragen der Ethik. Von Moritz Soutiox. Wien: Julius Springer. 1930. 8. 152. 
RM. 9.60. 

Prof. Schlick has acquired a reputation in this country in many quarters for his 
acute and clear thinking about ethical problems. In this book he expounds his views in 
a particularly clear and straightforward manner. The psychologist who has a bent 
for ethical problems will find much to interest him, especially in the sections dealing 
with pleasure and with instinctive trends. 


The Living Mind. Essays on the Significance of Consciousness. By WARNER 
Frre. London: Williams and Norgate. 1931. Pp. ix + 317. 

The essa; e over a large number of topics from Hucken’s Philosophy of Life 
to studies inde aropa of advertising and in birth control. In most of them 
psychology plays & sort of nds add sock game with ethics and philosophy. They are 
all very lively and readable, all for the psychical process as something possessing 
independent status, none of them very thorough, or particularly original. 


Behind the Electron. By W. H. Lew. London: C. W. Daniel Company. 1931. 

Pp. 101. 3s. 6d. net. z 

This contains a long chapter on human personality which is mainly a blend of the 
popular and the speculative. 
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Infinity and Ego. By J. C. Ispyam: London: C. W. Daniel Company. 1930. 
Pp. 25. 1s. net. 


Uber das Hierarchische Prinzip in der Natur und seine Beziehungen ‘zum 
.  Mechanismus-Vitalismus-Problem. Von Hwatp Oxpexop. Reval: F. 
Wassermann. 1930. 8. 64. 


' 


Hauptsätze der Metaphysik. Von Branisuav Prrronievins. Heidelberg: 
Carl Winter. 1930. 8. 82. RM. 5. 


The Central Problem of David Hume's ae aa By C. V. SALMON. Halle: 
Max Niemeyer. 1929. Pp. vii + 449. 
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R 


T. ORIGIN OF INVESTIGATION. 


In a previous research on “The influence of affection upon perception?,” 
carried out by Dr Saidullah in the laboratory of King’s College, several 
interesting phenomena came to light. 

1. Groups of block letters exhibited once tachistoscopically (30-100 
sig.) were invariably perceived as ‘groups of letters.’ 

2. Frequently individual letters were correctly perceived, but were 
not located, or were wrongly located in relation to each other. 

3. Frequently also spatial relations were perceived, but not the deter- 
minate letters spatially so related. 

4, Single letters in the groups were frequently ‘deformed’; s.e. in- 
tegral parts were missed out, additional parts were reported, or the letters 
were broken up (VV seen for W) or inverted, etc. One or several of such 
‘deformations’ might occur in respect of the same letter. 
~ These phenomena suggested the drawing of a distinction between the 
groups as ‘wholes’ and the letters, together with their inter-relations 
within the groups, as ‘elements’, as well as a similar distinction between 
the letters themselves taken as ‘wholes’ and the elementary parts to- 
gether with the relations which constituted them as letters. They further 

1 Communicated to the Ninth International Congress of Psychology, 1929, 
2 D.Sc. thesis in the Library of the University of London. 
J. of Payoh. xon. 3 13 
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suggested the distinction between noegenesis and reproduction as pro: 
ceases jointly concerned in perception. 

The phenomena in question were not relevant to the main line of 
Dr Saidullah’s work; but their indications, briefly communicated at the 
time to the British Psychological Society, seemed to warrant further in- 
vestigation. A second research was accordingly planned and carried out 
by Mr A. G. Caws and the present writer upon the manner in which groups 
of letters (‘wholes’), letters (‘elements’) entering into the groups, and 
relations constituting the ‘elements’ as ‘grouped,’ were perceived. 


Il. MATERIAL AND TECHNIQUE OF RESEARCH. 


For this purpose groups of six block letters (found by preliminary ex- 
periment to be most suitable for the investigation), were exposed by 
means of a Michotte Rotary Tachistoscope for 50 sig.; the distance of 
projection being such that optimal visibility was secured for all the 
letters. Each group was exposed again and again until the subject was 
confident that he had perceived it correctly; but after each exposition 
what had then been seen was noted by him, and his introspection was 
recorded. In all twenty subjects participated in the research. 

The investigation embraced a number of series of letter-groups, 
of which only four are considered in the present paper. In the first of 
these the groups consisted of consonants chosen without reference to the 
fact that some might equally well be read backwards or forwards (as 
MBXFTR). In the second series only letters which might be read either 
way were included in the groups (as XMVHTW). The third series con- 
sisted of groups similar to those of the second, with the exception that 
one forward-looking letter, variable in position in the group, was included 
and printed mirrorwise (as UMXTHW, WX'HVT, VMTXH'). Lastly, 
in a fourth series were included the vowels A, I, O, U, Y, which might be 
read forwards or backwards. The groups in this series formed nonsense 
words rather than mere groups of letters; and in them a letter was re- 
versed as in the third series. 

The instruction given was in every case the same: “You will be shown 
a number of letters, Perceive as many as you can, record them, and then 
write your introspection.” 


IT. TYPES oF PERCEIVING. 


In every case, and in all the series now reported, the subjects ‘per- 
ceived’ a ‘whole’ group of symbols, some of which were not apprehended 
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as determinate letters nor, even when determinate, in the spatial relations 
in which they had been presented. At an early stage of experimentation 
it appeared that subjects tended to fall into one of two groups: 

_ (a) Those who apprehended a ‘whole’ of definite dimension of which 
only two or three initial letters were determinately perceived, the others 
being mere ‘somethings.’ In the oase of such subjects the building up of 
the ‘whole’ as a group of determinate letters took place by way of serial 
addition to the letters first perceived during the subsequent expositions, 
An interesting point here is the fact that the ‘whole’ as first perceived is 
limited at either extreme, in spite of the fact that the final limit is ab- 
solutely indeterminate. 

(b) Those (more numerous) who apprehended a ‘whole’ in which 
determinate initial and final letters were clearly perceived, the rest being 
again merely undifferentiated ‘somethings’ partially constitutive of the 
‘whole.’ These subjects built up the ‘whole’ as a group of determinate 
letters by gradually adding here or there determinate intermediaries 
spatially related to each other and to the initial and final letters. 

It is not suggested that these ‘types’ indicate any radical individual 
differences, but the variations in procedure seem to warrant notice. ` 


IV. ERRORS IN PEROEPTION. 


Several important kinds of error in perception were observed in all the 
series, of which only three salient examples will be reported in the present 
communication. In the earlier serial expositions of the groups errors were 
of frequent occurrence in the case of all the subjects, and were recognized 
in later expositions definitely as having been erroneous. 

(a) Letters (or position of letters relative to each other) were reported 
as ‘missing’; 1.e. subjects knew that they had been exposed, but could say 
nothing definite about them (what or where they were). Strictly speaking, 
this does not involve error, since nothing is accepted which is not true 
in their regard; but the observation is an interesting one, because it 
indicates that the letters may be apprehended without their spatial 
relations, and that relations may be apprehended without any determinate 
fundaments. 

(b) Letters were apprehended correctly, but in incorrect order; as, e.g. 
TJM for TMJ. Here there is no error in respect of the fundaments, but 
the relations are definitely erroneous. 

(c) Letters themselves were incorrectly apprehended, but the rela- 

‘tions between them and contiguous letters (t.e. the order) were exact. 
13-2 
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An example is X-P-L seen for X-R-L. Deformation of the individual 
letters principally consisted : 
(i) in the omission of parts of the letters in question (as P seen for R); 
(ii) in the addition of parts to the letters (as R seen for P). Some 
letters in particular seem to lend themselves to this kind of deformation; 
(ili) in inversion of the letters (as M seen for W); 
(iv) in separation of parts of the letters (as VV seen for W); 
(v) in agglutination of letters (as W seen for VV). 
From a consideration of errors such as those exemplified under c (1), 
(2) and (3), it would appear not only that correct spatial relations may be 
perceived between erroneously apprehended letters, but also that the 
individual symbols entering into the groups are themselves ‘wholes.’ 
Thus the letter R, for example, is constituted as a ‘whole’ of the elements 
I? v; and these elements, together with the relations between them, be- 
have in respect of error in precisely the sams way as do the letters related 
in the groups. As in the case of the groups, it is clear here also that 
omissions of such fundaments or additions to them, as well as alterations 
of relation between them, may be causes of error in perception. The two 
cases are parallel. 


V. [INSIGHTFUL APPREHENSION AND ASSOCIATIVE CONTAMINATION. 


The precise incidence of such errors might be attributed a priors to 
the actual process of perception, to retention or to recall. So far as it may 
be reliable, however, introspection points to actual perception as the 
source of the error. Subjects clearly distinguish between perceiving and 
writing down what they perceived with certainty on the one hand, and 
perceiving and then forgetting on the other. The case of ‘missing’ letters 
seems certainly to be due to imperfect apprehension, śe. lack of intensity 
or determinateness of the items cognized. In so far as known at all, even 
as ‘missing,’ such items are insightfully cognized. A similar observation 
holds good with regard to the insightfully apprehended letters (or re- 
lations) when the relations (or letters) are not determinately cognized. 
Tn like manner the omission of elementary parts, or relations between the 
parts, of individual letters might be explained. But the distortions by 
addition, inversion, separation and agglutmation are in a quite different 
case. The letters so distorted cannot have been insightfully apprehended. 
The error arises in perception, not in apprehension; and the deformation 
must have been due to some process superadded to this latter. This is 
tantamount to saying that the superadded elements or relations were 
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recalled from past experience by way of association. Indeed, even the 
omissions may have been influenced by associative processes also. 

The distinction is here drawn between the insightful apprehension of 
directly presented items and relations (Spearman’s noegenesis) and the 
contamination of these by factors due to retentivity. Errors in percep- 
tion are due solely to the latter, never to the former. 

A further type of error of extremely interesting character, emphasizing 
the foregoing distinction, occurred in series III and IV, in which one 
letter was printed mirrorwise. 

In these series, again, the groups were, with one exception (below), 
invariable perceived as ‘wholes’; but the reversed (mirrorwise) letter 
conditioned heretofore unreported phenomena in the perception, accord- 
ing to its position within the group; and the introspective accounts of the 
process were borne out by the objective records of the letters as reported. 
The phenomena in question are as follows: 

(1) In the initial position a reversed letter is rarely unperceived, and 
in this case there is a marked tendency for subjects to perceive the. 
‘whole’ as a group in which all the letters aré reversed. (When, for in- 
stance, groups of these series were first unexpectedly exhibited to the 
relator, he found himself afterwards actually writing down the letters 
from right to left.) Moreover, the reversed letter in this position increases 
the number of expositions necessary to produce confidence in correct 
perception. l 
(2) A medially reversed letter, while causing inhibition, causes less 

than an initial or a final one. 

(3) When. the reversed letter occupies the final position it easily 
escapes detection; most frequently it is incorrectly perceived (as N for V, 
Q for &); and, even when not recognized as such, strongly inhibits per- 
ception of the other letters of the group. 

(4) With regard to these inhibitions, if is noteworthy that they occur 
during the firat few serial expositions only. Inhibition of the neighbouring 
letters gives place to facilitation (and increased clearness) of them once 

_ the reversed letter has clearly been apprehended. 

(5) Not all reversed letters operate to the same degree in the respects 
noted. Reversed F and K, for instance, produce more striking results 
than N or 8. ' ee 

(6) When vowels were introduced (series IV) certainty of correctness 
of perception was most quickly reached; though subjects were not aware 
of the fact, fewer exposures were necessary. Moreover, some subjects 
showed a tendency to break up the ‘wholes’ (groups) into two (as HAW 
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TOX). Nevertheless, the introduction of reversed letters here increased 
the difficulty of perception also. Forward reading occurred up to a re- 
versed letter; then the tendency to read backwards was manifest. To this 
were attributed many errors of order (relation) in the letters reported as 
having been perceived. 


VI. CoNncLUSIONS DRAWN FROM NATURE OF ERRORS, 

Three principal conclusions are drawn from the nature of the foregoing 
errors: 

(1) That the inhibitions are due to the drainage of mental energy 
towards perception of the reversed letters. 

(2) That the errors are to be attributed to confluent associations 
induced by them. > 

(3) That their influence can be exerted marginally or subconsciously 
in both respects. 


VII. DEGREE oF OPTIMAL CONATION. 


In Saidullah’s research it was definitely proved that the amount of 
perception (number of letters perceived correctly) was greater during the 
attitude of activity than during passivity, up to the limit of the span of ` 
apprehension; but that the difference in amount in these two attitudinal 
conditions was less than the difference measured as between the attitude 
of passivity with and without accompanying (irrelevant) hedonic stimuli. 
Pleasurable and painful accompaniments, in the conditions of his experi- 
ments, enhance perception even more than does direct conation. In the 
research presently reported no attempt was made to secure the two atti- 
tudes for purposes of comparison. It was nevertheless noticed that in- 
creased trying to perceive correctly during the serial expositions not 
infrequently appeared to result in worse perception, both as to amount 
and to error. Since one of the chief difficulties in the former research was 
to secure the attitude of passivity and maintain it, the conclusion seems 
warranted that in these experimental conditions the normal mental state 
is one of maximal or.optimal conation, and that to seek to increase it is 
to divert energy from the act of perception itself. This interpretation of 
the facts agrees with observations of Wild (Mental Tests), Cox (Manual 
Dexterity), Walters (Retentivity) and others. 


VILI. BEARING OF DATA ON THE PROBLEM OF FORM PERCEPTION. 


The experimental data rehearsed in this communication point to- 
wards a solution of the problem of the immediacy of form perception. 
What was invariably reported was the perception of a ‘whole’ group of 
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letters, in which, until perception was complete, some letters and some 
relations were clearly perceived. (So also for individual letters.) Further 
letters were apprehended as ‘somewhere, and relations were apprehended 
in the absence of determinate letters. The conclusion seems to be that 
both elements and relations can function subconsciously in constituting 
a ‘whole’; and that the controversy as to the single- or dual-moment 
nature of the process cannot be settled by introspection. It is generally 
agreed that associative processes are involved in perception; and accord- 
ingly it is to apprehension that appeal should be made in order to deter- 
mine the matter. In the present state of our knowledge there is little, if 
any, experimental evidence to guide us here; and recourse must largely 
be had to speculation. Clearly, complex percepts may be cognized with- 
out cognition of relation between them; and the awareness of these re- 
lations may later emerge, and the related percepts be a ‘whole.’ But this 
is not so clear in the case of the simplest apprehends, as a coloured surface. 
These invariably seem ‘given’ as ‘wholes’, elements already in relation. 
Since, however, we can trace the subsequent genesis of relations between. 
percepts already cognized as fundaments, it would not seem unreasonable 
to infer theoretically that the perception of all ‘wholes’ is a dual-moment 
process, in which the relation is in fact (though not introspectively), 
superimposed upon the elements. 


(Manuscript received 19 September, 1931.) 


| SOME EXPERIMENTS ON THE ABSTRACTION 
OF FORM AND COLOUR. 
PART I. TACHISTOSCOPIC EXPERIMENTS. 


By O. A. OESER. 
(From the Cambridge Psychological Laboratory.) 


I. Preliminary observations (pp. 200-201). 
Il. Apparatus (pp. 201-202). 
Il. Material (pp. 202-204). 
IV. Method (pp. 204-206). 
V. Results (pp. 206-212). 
VI. General conclustons. Form and colour reactors 
as psychological types (pp. 212-215). 


I. PRELIMINARY OBSHRVATIONS. 


Tr is an everyday observation that some people ‘have an eye’ for forms, 
others are more attracted by colours. The first remember the shapes of 
things they have seen, the second their colours. A personal experience 
may serve as illustration. In September 1929, the author was returning 
from the British Association meetings in South Africa. On board were 
an American professor and his wife. On stormy days a few invincibles 
used to gather round them and play jig-saw puzzles. We noticed that 
when Mr and Mrs W. were together they could solve the most complicated 
jig-saws at record speed, but when either was alone, he or she was not 
faster than the rest of us. The reason, as they themselves told us, was that 
he ‘saw’ only the shapes of the pieces, she only the colours. Neither had 
any eye defects, such as colour blindness or faulty refraction. Thus, when- 
ever a situation arose in which a certain measure of concentration and 
abstraction were called for, each abstracted only one content from the 
perceptual situation. 

The first to have noticed this in experimental work seems to have been 
Kiilpe(s). He performed some tachistoscopic experiments on abstraction, 
in which he found that one of his subjects took more notice of colours, 
another of forms, whilst the third took up an intermediate attitude. With 
such a small material it is not possible to say whether we are dealing with 
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different psychological types. On the basis of his quantitative results, 
and his general observations, Kiilpe comes to the conclusion that the 
form abstractor is a ‘formal’ type, the colour abstractor a ‘material’ type. 
He asks, whether the differences found are due to differences in the ‘anti- 
cipatory factors,’ or differences in the visual sensations themselves. 
Further work went to show that it was actually a case of different sensa- 
trons and not of different attitudes. A. Descoeudres(2) examined a large 
number of children and found that a certain number of her subjects 
always judged according to the colour, others according to the form. As 
the age of the children increased, the percentage of form abstractors in- 
creased. D. Katz(7), G. Révész (3,14) and H. Volkeltqs) all pursued 
similar researches, and Katz and Volkelt found, in agreement with Des- 
coeudres, that more children are colour abstractors than form abstractors. 
M. v. Kuenburg(o), on the other hand, came to the opposite conclusion. 
M. Elijasch 8), however, showed that v. Kuenburg’s material and in- 
structions were faulty, and that Katz’s conclusions were valid even under 
widely varying experimental conditions. Only when the selection of forms 
is made particularly easy, and the instruction given to the subjects is of 
a different kind altogether, can a colour abstractor be led to prefer forms. 

None of the above investigators studied the problem from the point 
of view of psychological types. They were only interested in general 
aspects. But in 1927 R. Scholla@7) published two papers on the abstrac- 
tion of form and colour in which he showed that definite charactero- 
logical and somatic characteristics were correlated with colour or form 
dominance in his experiments. Since then several other papers have been 
published by Lutz), Poppinga@2), and Ritter(i5). The first named, 
like Scholl, made use of Kretschmer’s(8) typology, the last two of 
Jaensch’s(5, 6). All these observers did tachistoscopic experiments ‘(be- 
sides others), and it is on these that they lay most emphasis. But the 
results are by no means uniform, and it seems clear that some of the dis- 
crepancies are due to faulty technique, or to factors that vary with the 
type of material presented. It seemed worth while, therefore, before 
proceeding with experiments whose aim was the production of a number 
of pure types, to perform a more critical analysis of the presented 
material. 


Il. APPARATUS. . 


The experiments were performed with Schumann’s form of pendulum 
tachistoscope. It consisted of a 12-gauge aluminium disc, containing a 
movable sector, which could bé opened from 0-90°. At one point of the 
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circumference a short arm with sliding weights was fixed, so that the 
speed could be regulated if necessary. A catch at a fixed height enabled 
the disc to be dropped always from the same height. The apparatus was 
set up 8 ft. from a blank white wall. Behind it was a projection lantern. 
A small circular spot of light was thrown on the centre of the field pro- 
jected by the lantern and served as a fixation mark. 


DI. MATERIAL. 


In former investigations no notice was taken of the ‘relative intensity’ 
of the forms and colours used. Scholl, for instance, used a series of de- 
- formed squares, which were not easy to distinguish from one another, 
together with a number of colours, some of which were intenser than 
others. Descceudres, again, in her investigations with children, found 
that when simple geometrical forms were used, the percentage of colour- 
dominant subjects was very much higher than when definite forms like 
‘basket’ or ‘lamp’ were used?. Again, Scholl had drawn the outlines of 
his forms with black ink, so that it is conceivable that the form aspect 
was emphasized unduly. ; 

Preliminary experiments were therefore performed to get a rough 
scale of increasingly intense forms and colours. Slides were projected on 
which were a number of forms of the same colour (see p. 203). The forms 
that were seen most frequently are shown in Figs. 3 and 4, those seen 
least frequently in Figs. 1 and 2. Similarly slides were made in which 
a certain shape (e.g. a square) appeared in different colours. Here red had 
the greatest frequency, then came green, light blue, light yellow. 


The material for the main experiment was now prepared as follows 


(cf. Fig. 5): along the circumference of a circle 3 cm. in diameter, eight 
geometrical shapes were cut out of opaque black paper. Stencils were 
used, so that the shapes were the same size in all the plates. Pieces of 
coloured gelatine paper, such as is used in lantern-slide work, were pasted 
over the shapes, and the whole enclosed between two quarter-plate 
(lantern-slide) glasses. Half the slides had eight figures, half had an 
additional one in the centre. In this way two possible sources of error in 
Scholl’s work were avoided. He had arranged his figures in the form of a 
square and had found that the corners were preferred by most subjects. 
Also there is inevitably a little more crowding towards the corners. If the 
shapes are arranged in a circle, they can be equally spaced. Furthermore, 

1 Thus, for children from 3 to 6, the percentage of form and colour seers are: in the 
first case 69:31; in the second case (meaningful forms) 38-5:61-5. For children from 15 
to 18 the change is even more striking: from 36-5: 63-5 to 18-5: 81-5. 
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it was found that only one or two subjects showed a preference for the top 
right-hand corner, which Bartlett had previously noticed in his work (1). 

The main figures (Figs. 1-4) were cut out on separate slides. Four 
series were madet: 

Series I, a ‘weak’ form in a ‘weak’ colour (Fig. 1). 

Series II, a ‘weak’ form in a ‘strong’ colour (Fig. 2). ` 

Series III, a ‘strong’ form in a ‘weak’ colour (Fig. 3). 

Series IV, a ‘strong’ form in a ‘strong’ colour (Fig. 4). 

Each series consisted of four slides, a total of sixteen exposures. The 
main figure appeared in each slide in the same size and orientation as in 
Figs. 1-4. In six cases it was also of the same colour. In the other ten 
cases, form and colour were split. The place in which the main figure ap- 
peared we shall call the form pole (Fp); the place at which the colour 
appeared, the colour pole ee: In each series two main figures (MF) were 
used. 


IV. Meruop. 


(1) The room was in darkness, Apparatus and observer were behind 
a screen. The subject was seated 6 ft. from the wall, and was given suffici- 
ent time to adapt his eyes. 

(2) Each subject was tested for colour blindness, (¢) by means of 
Holmgren’s wool fibres, (b) by a slide containing the various colours used, 
which he had to name. Only one case of red-green blindness was found 
and the subject discarded. 

(3) The time of exposure was 1000. In some cases, with specially good 
and accurate observers, 50c was used. Katz had used 5000, Scholl 2000 
and Lutz 40. 5000 is undoubtedly too long, since every subject was able 
to find both the form and the colour in that time. On the other hand, 
4o seemed much too short, since far too many mistakes were made with 
such short exposures. It is curious that neither Poppinga nor Lutz used 
slides on which Fp and Cp coincide, and that neither mentions failures. 
Poppinga states that in every case (at 40!) there was a reaction either to 
the Fp or to the Cp. In conversation with me he admitted that occasion- 
ally a failure had occurred. He states (p. 2) “in allen Fallen erfolgte ” 
spontan die Entscheidung ftir einen der beiden Pole. ..ausser bei einem 
‘trockenen’ Engländer, wegen Mangel an Rapportfihigkeit.” After the 
exposure the subject was asked on what part of the field his eye was 


1 After the experiments had been completed I found that Lutz (11) used a similar 


method (opaque paper as background); but he still kept the square arrangement. Poppinga 
merely repeated Luts’s work. 
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resting. If, for example, the Fp was at the bottom, and the subject said, 
“somewhere down on the left,” this was taken to be a proof that his eye 
` had been attracted by the Fp. Scholl’s method was similar. Now for 
short exposures, when there had been a failure to find either Fp or Cp, 
few of my subjects could state definitely where their eye had ‘slipped’ to; 
and if they could or did, they were as often far away from either pole as 
near it. This may be due to the fact that they were all ‘trockene Eng- 
lander,’ and most of them of a type that is habitually cautious in its 
statements. Be that as it may, after a number of trials 50-100c was fixed 
upon as the shortest useful exposure. : 

(4) After the necessary preliminaries, the subject was shown the first 
MF for about 10 sec. and asked to look at it carefully, so as to be able to 
recognize it. He was then told, “On the word ‘ready’! look at the fixation 
spot. After 2 sec. I shall say ‘now’!, when a field of coloured figures will 
flash out. The MF will appear somewhere in fhe same size and position, 
but not necessarily in the same colour.” Immediately after the exposure 
the light in the room was switched on, to prevent identification by means 
of the after image. The subject stated where he had seen the MF, and was 
then asked to describe what else he could remember. A slight further 
advantage of the circular arrangement was that the subject could make 
a definite statement about the position of an object he had seen, e.g. ‘at 
5.30 o’clock.’ To make sure that he had understood, the subject was first 
given a few practice slides. 

(5) Previous investigators only took the reaction to Fp or Cp into 
account. It seemed worth while to introduce a more systematic method 
of marking the results. Scholl states (p. 246) that the form-dominant 
subjects were mostly able to recognize the colour of the Fp as well, while 
the colour-dominant subjects were, on the whole, unable to describe the 
form of the Cp correctly. We also found that the colour-dominant subjects 
were not as accurate as the others, but, in most cases, they too, were able 
to describe the form of the Cp correctly. Moreover many subjects were 
able to find both Cp and Fp occasionally, particularly in series ILI. The 
marking adopted was therefore: FC, CF, F, C; that is, a reaction to the 
Fp was only called a form reaction, F, if the subject was certain that the 
Fp also had the colour of the MF, when in reality it had appeared in a 
different colour. Similarly for the Cp. FC (or CF) mean that the Fp (or 
Cp) had been found, and that its colour (form) had also been perceived. 
The further statements that were made about the objects in the field, we 
also marked FC, if both form and colour had been correctly seen, F and O 
if statements about shapes only, or colours only, were made. 


, 
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Subjects. There were nineteen women and thirteen men. Six women 
and three men were students at the School of Arts and Crafts, Cambridge. 
The rest were university students of all faculties except theology. I have * 
to thank Mr Hookam, of the School of Arts and Crafts, for sending his 
pupils to me, and allowing me to do a part of the investigation (Rorschach 
Tests) in the school. 


Table I. Distribution (all subjects). 


% form Z% of 
reactions No. subjeots 
100-81 1 3-1 
80-61 10 31:3 
6041 12 37:5 
40-21 7 21-9 
20-0 2 6-3 


Table II. All subjects. 
F FC CF Cc 


71-100 51-70 31-50 0-30 
No. of subjeots 7 10 11 4 
Average % of 78-4 59-6 40-7 19-5 
F reactions 
Divergence (12-5) (7-1) (9-3) (8-4) 
Average no. of 26-6 32-1 31:3 37-0 
answers 


Maximum F % =90-9; Minimum F % =11-1. 


V. RESULTS. 


Table I gives the distribution of the subjects between 0 and 100 per 
cent. form abstraction. 

From Table II onwards the subjects are divided into four groups, F, 
FC, CF, C. In group F are those subjects who gave from 71-100 per cent. 
form answers, that is, they found the form pole but not the colour pole 
in most instances. We shall call them ‘form dominant,’ or simply the 
‘form type.’ FC is the ‘form-colour type,’ with 51-70 per cent. form 
answers; CF the ‘colour-form type,’ with 31-60 per cent.; O the ‘colour 
type’ or colour dominant, with 0-30 per cent. Subjects under F and C 
are relatively pure types, as will be shown below; subjects under FC and 
CF are ‘mixed types,’ whose behaviour varies under different conditions. 
For some purposes groups F and FC, C and CF are taken together. In 
these cases we shall call F and C the ‘strict types,’ F + FC and C + CF 
the ‘relative types’ of form or colour dominance. 

Table II gives the distribution over these four groups in the first row. 
The second row gives the average number of form answers (expressed as 
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a percentage of the total number of answers in each of the series). The 
figures in brackets give the maximum divergence in each group. The last 
row is particularly interesting. It gives the average number of statements 
about forms or colours made by the members of the four groups during 
the course of the four series. The figures include statements such as 
“I saw something blue and something red between 8 and 12 o'clock,” or 
“a triangular shape somewhere about 4 and 5 o’clock,” if they corre- 
sponded to the facts of the slidé, but not if they were wrong. It will be seen 
that the ‘colour type’ seems to have a wider field of view and therefore 
to notice more objects. By themselves the figures may not be absolutely 
convincing. Still, there is a considerable difference between an average of 
26-6 for the F type and 37-0 for the C type. Also the figures for the mixed 
groups, 32:1 and 31-3, are intermediate between the extremes, as one 
would hope and expect. The differences are accentuated if we look at the 
records of spontaneous remarks or introspections. A very.common Te- 
mark of C type subjects is: “Goodness! My eye simply shot round that 
circle and’ I saw so many things that I can’t remember them all.” They 
actually do record shapes and colours in quite different parts of the field. 


Table IH a. 
% of subjects 


og a 


Table Is. All subjects. 


4 % of subjects 
Oeser Scholl* 
oF 
F 21-9) a9. 26% 
FO 344} 56-3 20 } 46} 
OF 31:3 ot 20 = 
C iza} 43-8 eA 534 


* Zeitschr. f. Payoh. 1927, ot, 247. 


Subjects of the F type, on the other hand, make fewer pronouncements, 
and these are nearly always aboutobjectsin theimmediate neighbourhood 
of the Fp. l i f 

So far we have not gone beyond observed facts, and Lutz has made 


. 
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exactly similar observations. Lutz may also be right in regarding the ° 
reaction towards the Fp and the (apparently) narrow field of vision as 
both being stigmata of the F type, which he identifies with Kretschmer’s 
schizothymic type. But it seems to us that when he attributes a restricted 
Auffassungsumfang to the F type, he is going beyond ascertainable facts, 
or rather, neglecting facts, in order to fall in line with the older classifica- 
tion of attention into wide and narrow, analytic and synthetic, etet. We 
shall deal with the problem of attention and related questions in greater 
detail later, however, when the material has been brought under review. 

Tables IA and IIs show the percentage of subjects in the four 
groups. 47-4 per cent. of the women, and 69-3 per cent. of the men belong 
to the relatively form-dominant types; 52-6 per cent. of the women and 
30-8 per cent. of the men to the relatively colour-dominant types. The 
percentages of ‘mixed types,’ FC + OF, are 63-1 and 69-3 respectively. 
On the whole, therefore, the women are more colour dominant. Lutz, 
Scholl and Poppinga have come to the same conclusion, without giving 
any figures, however. In Table II s our results are contrasted with those 
of Scholl, who used the same number of subjects. We had more form 
types, Scholl more colour types. Our percentage of mixed types was 
65-7, that of Scholl 40-0. It seems likely that apart from differences in 
the presented material, racial differences are involved as well. This point 
will be discussed later. 

Tables IV-VII contain a summary of all the results for the four series 

f 


Table IV. Distribution, in %, of answers about the MF over 
the various series, I-IV, for each of the groups FC-C. 


Series - FC GF F (0 FC+F CF+C 
Women 
I. Fw Cw 11-0 0-4 * 35-3 32-0 15-6 16:3 
TL. Fw Cs 12-3 10-9 11-8 35-7 12:2 18-5 
IL. Fs Cw 52-1 39-1 35-3 14:3 48-9 ” 31-5 
IV. Fs Cs 24-7 40:6 176 17-9 23-3 33-7 
Men 
I. Fw Cw 14:8 21-1 23-1 33-3 16-2 25-0 
IL Fw Cs 14-8 18-4 15-4 27-8 14-9 21-4 
I. Fa Cw 45-9 31-6 38-5 11-1 44:6 25:0 
IV. Fs Ca 24-6 28:9 33-1 27-8 24:3 28-6 
All subjects , 
I. Fw Cw 12-7 “7 30-0 32-6 16-9 19:6 
I. Fw Cs 13-4 13-7 13-3 82-6 13-4 19-6 
I. Fs Cw 49-3 3 36-7 13-0 47-0 29-1 
IV. Fs Ca 24-8 36-3 20-0 21-7 23-8 81:8 
% of total number 42-9 32-7 9-6 14:8 52-6 47-4 
of answers given 
(all series) 


1 Cf. H. Henning, Die Aufmerksamkeit, 


f 
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Table V. Distribution, in %, of answers about the MF over the 
various groups, FC-C, for each of the sertes I-IV. 


Seriea FO OF F 0 FO+F OF+0 
Women 
I. Fw Ow 27-6 20:7 20-7 31-1 48:3 51-7 
I. Fw Ca 32-1 250 7-1 35-7 89-3 ` 60-7 
Ti. Fs Cw 52-1 34-2 8-2 5:5 60:3 89-7 
IV. Fs Ca 34:6 50-0 9-6 5-7 40-4 59-6 
Men 
I. Fw Ow 34:6 30-8 11-5 23-1 46-2 53-8 
IL Fw Cs 39-1 30-4 8-7 21-7 47-8 52-2 
IO. Fs Cw 59-1 25-5 10-6 4:3 710-2 29-8 
IV. Fe% | 441 82-4 8-8 14-7 52-9 47-1 
All subjecta 
L Fw Ow 30-9 25-5 16-4 27-3 47-3 52-7 
IL. Fw Cs 35-3 27-5 78 20-4 43-1 56-9 
IL Fs Cw 55-0 30-8 9-2 5-0 84:2 35-8 
IV. Fs Cs 38-3 43-0 70 11-6 45-2 64-7 
% of total number 42:9 32-7 9-6 14:8 52-6 47-4 
of answers given 
(all series) 


Table VI. Distribution of F and C answers over the four series, 
for each of the four groups of subjects. 


Answers 
Subjects i Series FC+F OF +0 
F L Fw Ow 66-7 33-3 
IL Fw C 83 3 16-7 
IIL. Fs Ow 90-9 9-1 
TV. Ps Ca 73-9 26-1 
FO I. Fw Ow 50-0 50-0 
O. Fw Cs 53-8 48-2 
IL Fs Cw 67-9 32-1 
IV. Fs Cs 56-7 43:3 
CF I Fw Cw . 44-4 55-6 
IL Fw œ 21-1 78-9 
II. Fs Cw 57-1 42-9 
IV. Fs Ca 20:0 80-0 
Cc L Fw Cw 0 100 
IL Fw s 0 100 
g UI. Fs Cw 40-0 60-0 
\ IV. Fs Ca 0 100 
FO+F L Fw Cw 56-3 43-7 > 
IL. Fw Cs 68-0 32:0 
TL. ¥s Cw 76-8 23-2 
IV. Fs Ca 64:2 35-8 
CE +C L Fw Ow 32-0 68-0 
IL Fw œ 15-4 84:6 
Ti. Fs Ow 53-1 46:9 
IV. Fs Cs 15-2 84:8 


i 
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Table VII. Number of times both Fp and Cp were found. 


% of total 
% of number of number dÈ 
answers given answers for 


Series No. in the series all series 
Women 
I 1 3-4 0-3 
Ir 2 Aa ae 
It 17 23-3 5-5 
IV 8 11-5 1-9 
Total 24, 13-2 T-T 
Men 
I 8 11-6 1:0 
sai 2 8-7 0-6 
Im 10 21:3 3-2 
IV 6 17-6 1-9 
Total 21 18-5 6-7 
Total for all 45 — 144 
series, all 
subjecta 


Table VILI. Distribution of F and C answers for series V. 


Subjects Series V (a)* Series V (byt 
grow 
k F 0 F c 
F 44-4 55-6 714 28-6 
FC 22-2 118 81-8 18-2 
FO+F 38-3 66-7 778 22-2 
CE 16-4 84-6 71-4 28-6 
C 0 100 50-0 50-0 
OF +0 12-5 87-5 65-0 35-0 
All sabjesta, 23-5 78-5 711 28-0 
all groups 


* V (a): Cp=strong colour, weak form. Fp=strong colour, weak form. All other 
shapes in the same colour (yellow, weak). 
Y (b): All shapes in the same colour (orange, weak), exoept one strong form (in a weak 
colour) and (one weak form) in a strong colour. 


and the four groups into which the subjects were divided. It will be seen 
that not even in series IJ] (weak colours, strong forms) did all the form- 
dominant subjects give 100 per cent. form reactions. The highest per- 
centage of F reactions over the four series together is 90-9 (subject Ro). 
Some of the relatively pure F-dominant subjects gave 100 per cent. F 
answers for series ITI, but none of the C-dominant subjects. Table IV 
shows that of the total number of pure C reactions the largest proportion 
in the case of the women, isin series II (Fw Cs), whilst the men actually 
show a decrease in C reactions in series IJ. Again, there is a greater in- 
crease in F reactions in series ITT in the case of the women than in the case 
of the men, so that, on the whole, one might say that the women are more 
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‘suggestible’ and more variable in their reaction, more dependent on 
external factors, 

Table VI shows this ‘variability’ even more clearly for the four 
groups. In group F, the increase of F reactions from series TI to series ITI 
is relatively small (7 per cent.). There is a steady increase in F reactions 
between these two series as we proceed from group F to group C, the 
colour-dominant subjects!. Similarly, there is an increase of O reactions 
for the series with strong colours. The subjects that are most strongly 
influenced by a change from weak to intense colours or forms, are the ’ 
subjects in the ‘mixed groups,’ above all in group CF. All these tables 
are averages, so that the finer individual differences are somewhat 
levelled up. Lf we look at the individual records, we find that subjects 
who give above 80 or below 20 per cent. F reactions are not susceptible 
to ‘suggestion’ by more intense forms or colours, at any rate within the 
limits of our series. 

Scholl claims that the projection time of 200¢ used by him made it 
impossible for his subjects to find both the Cp and Fp. Lutz mentions a 
few cases in which both poles were found. Table VII shows that even 
with exposures of 1000 both poles were found about once in seven times. 
There is practically no difference between men and women in this respect. 
The largest number of such cases was in series ITI, for two reasons. First, 
the subjects of the ‘mixed’ types CF, who are normally more colour than 
form dominant, were forced into F reactions by the strongly differentiated 
MF employed. But their natural reaction being more towards the Cp, 
they often found this as well. Secondly, the Cp was also associated with 
a strong form, so that the FC and F types, too, often found both 
poles, 

As regards the quality of the observations in general, the F type is far 
more accurate than the C type. The latter made more mistakes, and were 
less accurate in localizing the seen forms or colours on the circle. They 
were also far less accurate in estimating the number of shapes actually 
present. Thus, many of the C type maintained to the end that there were 
from fourteen to eighteen coloured shapes, whilst F type subjects were 
inclined to underestimate rather than overestimate. When subjects of 
the C type had failed to find the MF or MC, it seemed to them that the 
time of exposure had been considerably shortened and that there were 
far more shapes in the circle. The ‘clock method’ of localizing also acted 


1 F, 7-6 per cent.; FC, 14-1 per cent.; CF, 36 0 per cent.; C, 40-0 per cent. In the case 
of the ‘relative’ F and C groups (t.e. F+ FC, C+CF), the differences are 12-8 per cent. and 
37-7 per cent. respectively (Table VI). 
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as a suggestion. Statements such as “twelve figures, one at each hour,” 
were very common. Subjects of the F type, however, were hardly or not 
at all influenced in this way. In every way it was obvious that the C type 
reacted far more strongly to suggestion and were less critical. They were 
also far more emotional, and continually expressed their pleasure at 
success or annoyance at failure. 


VI. QENERAL CONCLUSIONS. Form AND COLOUR REACTORS 
. AS P8SYUHOLOGIOAL TYPES. 


Although the reactions of the majority of subjects,to these experi- 
ments are not constant, there is a small number of subjects whose be- 
haviour is constant, in spite of considerable changes in the presented 
material, and in spite of different suggestions or instructions. One type 
of subject is always impelled to select a given object from a number of 
different objects by its form, the other type by its colour. We say ‘im- 
pelled’ advisedly; for it is quite obvious to anyone who has performed 
these experiments, that thereis no question of conscious selection accord- 
ing to one or other of the two possible modes of classification. In the first 
instance this is hardly possible because of the shortness of time during 
which the whole field is visible. ' Secondly, the behaviour of the subjects 
~ and their introspections show quite clearly that in each case the recogni- 
tion of the form pole (Fp) or the colour pale (Cp) takes place as the result 
of an attraction that operates with reflex-like certainty and swiftness. 

It might be argued that the results obtained in these experiments— 
the constant reaction to, or selection of, the Fp or Cp—is due to an as- 
sumed atitude, and not to an actual difference in the sensations experi- 
enced by the two types of subject. One could argue, for instance, that if 
in the projected field all the forms were equal, the subjects would have 
to select according to colour, and that if all the colours were equal, they 
would have to select according to form. But such an extreme simplifica- 
tion may be amusing from the point of view of drawing simple logical 
conclusions; from a psychological point of view, however, it is both useless 
and unnatural. Human experience and behaviour are not a matter of 
mechanical premises for syllogistic procedure. In actual everyday ex- 
perience forms and colours are always associated in a great variety of 
ways. Every act of perception, it is true, involves a far-reaching negative 
abstraction of surrounding objects and processes; but it does not involve 
a completely one-sided abstraction within the perceived object as 
well. 

In order to find out whether under extreme conditions one could still 
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talk of ‘form’ and ‘colour’ reactions, two further series of experiments 
were carried out (series V (a) and V (6)). In the first series the main forms 
of Fig. 2 were again employed. The Cp was of a strong colour (red or 
green) and a weak form, the Fp also.in a strong colour, different to that of 
the MF. All the other shapes in the field were weak forms, and all had the 
same weak colour (pale yellow). It is to be expected that all subjects 
would become strongly colour dominant. The results are given in the two 
left-hand columns of Table VIII. All C subjects gave 100 per cent. colour 
answers. Most of them found both the Cp and the Fp. But even when 
they found the Fp, it was merely because of its outstanding colour; the 
MF was not recognized at all. The F subjects, on the other hand, still gave 
44-4 per cent. form answers and often did not see the Cp. The two right- 
hand columns show the results of series V (b). Here no specific instruction 
was given. The subjects were merely asked to describe what they had 
seen. Again, the field was of a uniform colour, except for two figures. One 
of these was a St Andrew’s cross in pale green, the other a rectangle with 
two rounded corners in scarlet. Once more the dichotomy showed itself: 
78 per cent. of the answers of the F subjects were form answers, while the 
C subjects gave 65 per cent. form answers, and correspondingly more 
colour answers. 

These figures show clearly what all the other tables also show: the 
form (and colour) reactions are not due to a conscious attitude. They 
must be due to some more fundamental factor in the structure of the 
psycho-physiological organism, since they are within very wide limits 
unsusceptible to conscious control. 

One of the subjects (F.C.B.) apparently adopted a particularly cautions 
and sceptical attitude. He was fully conversant with the aim of these ex- 
periments, and knew more or less what results had been obtained or were 
being expected. At the end of the session he remarked: “I have had some 
sad experiences in such experiments, in which I have always invented 
a great deal. Since then I have been very careful, and tend to see less than 
other people in similar circumstances. 8o I’m afraid I’ve not been of much 
use!” Probably because of his conscious attitude, he made more mis- 
takes than anyone else, so that he was the worst observer even among the 
' C-dominant subjects. Nevertheless he gave forty-eight answers in the 
first four series, the highest number scored, and 75 per cent. colour re- 
actions. Another subject (K.G.P.), having heard us state that, on the 
whole, women were more colour dominant than men, determined to upset 
this pretty theory, and to be a perfect form reactor. 83 per cent. of her 
answers were colour answers! 
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These two examples demonstrate more clearly than many tables, that 
when the possibility of conscious comparison and selection is precluded, 
a previous attitude or voluntary decision has no influence on the primary 
attractive power of either form or colour. In some way, therefore, form 
and colour are selective principles operative in the psycho-physiological 
organism to a different degree-in different people. It becomes relevant 
to enquire whether in this reflex-like attraction towards either form or 
colour we have a means of distinguishing structurally different psycho- 


logical types}. 


The writer’s thanks are due to Prof. F. C. Bartlett for help and advice, ' 
to Prof. E. R. Jaensch for allowing him to look at the work of Poppinga 
and Ritter in Marburg, and to Sergeant T. Ellcock, R.A.F., for construct- 
ing the tachistoscope. 


1 The analysis of the temperamental characteristics was made by means of Rorschaoh’s 
teats (Hermann Rorschach, Psychodtagnostik, Bern and Leipzig, 1921). In a following paper 
the results of these testa will be given and discussed, together with a critical analysis of the 
testa themselves. Also the bearing of these results and of the form-colour dominance teste 
on the theory of perception and of selective principles will be considered. 
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I. METHOD AND AIM OF THE EXPERIMENTS. 


In earlier papers(1, 2) the tendency of subjects to see the shapes of in- 
clined objects, the relative sizes of similar objects at different distances, 
the relative brightnesses of objects of different reflectivities under 
different illuminations, etc., was referred to a tendency for the object of 
immediate experience (the ‘phenomenal? object) to have characters, in- 
termediate between those given in peripheral stimulation (‘stimulus’ 
characters) and the characters of the ‘real’ object. This tendency was 
called the tendency to “phenomenal regression to the ‘real’ object.” 
This general principle leads immediately to problems in individual 
psychology. Do all subjects show this tendency, even those who have 
studied and practised the principles of perspective and who generally 
believe themselves to be free from it? Do all subjects show it to the same 
extent, and, if not, how is its amount in a given individual related to 
other measurable characteristics of the mdividual? Are the different 
measurements of phenomenal regression quantitatively related so that 
an individual showing a large amount of it in one test will tend also to 
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show a large amount in another? Will, for example, the individual sub- 
ject who sees an inclined circular disc as almost a true circle be likely also 
to see the larger of two discs as the apparently larger even when it is very 
much further away than the other? 

In order to answer these questions, it is necessary to administer 
different tests of phenomenal regression to a large number of subjects 
under identical conditions. The tests chosen were (A) a test of the ten- 
dency to constancy of shape, (B) a test of the tendency to constancy of 
size, and (C) a test of the tendency to constancy of brightness. 

The test A of tendency to constancy of shape was administered with 
the apparatus shown in Fig. 1 of an earlier papera). The object was a 
white circular disc of diameter 39-75 cm. lying flat on the table with its 
centre at a distance of 129 cm. from the base of a screen through which 
the subject looked at the disc from a height of 48-5 cm. above the table. 
The inclination of the disc from the line of vision to the centre was thus 
20° 36’. This produced a retinal image of the same shape as would an 
approximately elliptical figure with ratio of short to long axis of 0-36 : 1. 
A set of white cardboard ellipses was prepared of axis ratios ranging from 
0-30 : 1 to 1-00: 1 by steps of 0-05: 1. A sufficient number of these were 
presented serially to the subject at right angles to his line of vision, and 
he was asked to report whether the presented ellipse looked ‘fatter than,’ 
‘thinner than’ or ‘the same shape as’ the circle appeared from that point 
of view. It was emphasized that the question was about shape (t.e. axis- 
ratio) not size, and that the experimenter wanted to know not the real 
shape of the disc (which the subject saw and had been told was circular) 
nor how he supposed it ought to look, but simply how it did look to him. 
In order to make quite certain that the subject understood these in- 
structions, a preliminary experiment was done in which the object was 
an inclined ellipse with long axis pointing in line with the subject, and 
the axis-ratio was changed until the subject said that the object looked 
circular. 

In the proper test with the circular object, a few preliminary observa- 
tions were made beginning with an ellipse which elicited the response 
‘thinner’ and increasing the axis-ratio continuously until several ‘fatter’ 
responses had been given, followed by a series in the reverse order. A 
few preliminary series were given until the subject’s responses were fairly 
constant. Then three ascents and descents were made and the mean of 
the subject’s six equal responses was taken as the phenomenal shape of 
the inclined circle for him. 

The ellipse chosen as representing the apparent shape of the inclined 
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circle was never the one corresponding in axis-ratio to the perspective 
projection of the circle, but was always intermediate between this and 
the circle, showing that in all cases the phenomenal shape was a com- 
promise between stimulus shape and the ‘real’ shape of the object 
observed. 

' For test B, a white circular disc (of diameter 39-7 cm.) was supported 
at right angles to the table and to the subject’s line of vision at a distance 
of 230 om. from his eyes. A smaller disc (of 29-7 cm.) was arranged so that 
the subject saw it to one side of the larger disc and separated from it 
(Fig. 1). The distance of the smaller disc from the subject’s eyes was ad- 





Fig. 1. Method for Test B. 


justed until he reported that the two discs looked equal in size. Prelimi- 
nary practice and method (of ascent and descent) were as in test A. The 
instructions were: “That is a large disc and this is a small one. This one 
looks smaller than the other, doesn’t it? (holding it at the same distance 
from the subject as the large one). As I bring it nearer to your eyes it 
looks bigger and bigger, until finally it looks bigger than the other one 
(bringing it to within a short distance of the subject’s eyes). Now I want 
to discover the exact position at which this disc looks the same size as the 
other.” The object of the instructions is not, of course, to suggest a result 
to the subject (the phenomenon of changing apparent size with distance 
occurs without any instructions), but to make clear to him that it is 
apparent size that he is to report on. 

The distance at which the retinal image of the smaller disc was equal 
to that of the larger was 172 cm. At this paint, all subjects saw the smaller 
disc as much smaller than the other. In order that they might be seen as 
equal it was necessary to bring the smaller one much nearer to the eyes. 
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Phenomenal size was thus also a compromise between stimulus size and 
‘real’ size. 

This is not an ideal method of experimenting, and difficulties were 
found in the administration of test B as the series of experiments went 
on. A better method would have been to keep the distances constant and 
to present as variable a series of discs of different diameters. 

The most serious difficulty in the method actually adopted was that 
individual differences were so large that the small disc used for most 
subjects could not be used at all for those subjects who showed great 
phenomenal regression, since there was no measurable distance from the 
eyes at which it did not appear the smaller. If this disc still appeared the 
smaller at a distance of 30 cm. (nearer than which led to difficulties of 
accommodation) it was replaced by one of diameter 32-2 cm. If this still 
looked the smaller when its distance was reduced to 30 cm., it was re- 
placed by a disc of diameter 34:7 cm. Finally, if this proved too small, 
it was replaced by a disc of 37-7 em. (only 2 cm. less in diameter than the 
standard disc). j 

It was obviously unsatisfactory that different subjects were tested 
by different discs. Since larger discs were only used when the subject’s 
amount of phenomenal regression was too great for the smaller ones, this 
did not in any way alter the ranking of the subjects, but introduced an 
element of uncertainty in the relative values of the numerical indices 
assignéd to different subjects as a measure of their amount of phenomenal 
regression. This might have so disturbed the results of test B as to obscure 
or at least seriously reduce its correlations with other tests. Since, in fact, 
test B proved to correlate with other tests as well as did test A, the effect 
of this substitution of larger discs proved to be practically unimportant. 

Test C was simply a reproduction in quantitative form of Hering’s 
original experiment on ‘gediachtnissfarben.’ The arrangement of the ex- 
periment was as for test B, except that, instead of two white discs of 
different size at controlled distances from the subject’s eyes, there were 
two discs of different reflectivities at controlled distances from the source 
of light. The discs used were cut from Zimmermann’s series of 50 grey 
papers, one being the standard white, the other No. 13 grey, which proved 
on measurement to have a reflectivity 0-228 that of the white. The sole 
source of light in the room was a 4-volt, 3-1 c.r., electric bulb at 290 cm. 
from the white disc. The subject sat behind the lamp. 

The instructions were: “ That is a white disc, this is a grey one. When 
I hold it here (holding the grey disc well behind the point at which its 
luminosity equals that of the other) it looks less bright than the other. 
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As I bring it nearer to the lamp, it looks brighter and brighter, until 
finally it looks brighter than the other one. Now I want to discover the 
exact position at which it looks the same brightness as the other.” This 
point was then determined in exactly the same way as the point of equal 
apparent size in test B. 

- In this test the point at which the two papers were of equal luminosity, 
i.e, at which they were equivalent as stimuli, was when the grey was 
138-5 cm. from the lamp. In nearly all cases, the grey at this point looked 
much the darker, and was only seen as of equal brightness with the other 
when it was brought much nearer to the light. Unlike the results of the 
other two experiments, there were a few exceptions to this rule, three 
subjects balancing for brightness only when the grey paper reflected less 
light to the eyes than the other. The explanation of these exceptions will 
be discussed later. 

The results used were drawn from a total number of 127 subjects. 
These were grouped as follows: 

Group M. 42 male university students of ages ranging from 19 to 23. 
For 38 of these, I also had intelligence quotients derived from the Cattell 
test, and for 28, results of an N.I.I.P. group testt. 

Group N. 27 female university students of the same age range, of 
whom 26 had done the Cattell test and 23 the N.LI.P. test. 

Group O. 36 male subjects of ages ranging from 24 to 544. 

Group P. 12 male students of the Glasgow School of Art of the same 
age range as group M. 

Group Q. 10 artists and teachers of art? 

The subjects of the first three groups were tested in all three 
tests. Most oz the subjects of groups P and Q were given only tests 4 
and B. 

The aims of the investigation were as follows: 

(1) To discover how great was the range of individual difference in 
the seen shapes of inclined objects, of the seen sizes of objects at different 
distances and of the seen brightness of papers of different reflectivity 
under different intensities of Illumination. 

(2) To discover whether the tendency to phenomenal regression in 
these three tests was dependent on a group factor common to all. 


1 For permission to use the results of the Cattell test, I am indebted to Dr Inglis and 
Mr Alexander of the Glasgow University Education Department, and for the use of the 
results of the N.LLP. test to Mr Oakley of the Scottish branch of the N.LLP. 

2 For access to groups P and Q, I am indebted to the kind co-operation of Mr Mainds of 
the Glasgow School of Art. 
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(3) To discover how the tendency to phenomenal regression was re- 
lated to intelligence, sex, age and temperament. 

(4) To discover whether training or practice in painting and drawing 
decreased the tendency to see objects in their ‘real’ shapes and sizes. _ 

The main purpose of the investigation was the solution of the pro- 
blems (1) and (2). Those mentioned under (3) were secondary questions 
solved so far as adequate data for their determination was provided in 
the course of the investigation. For this reason, some of the answers to 
the problems in group (3) were inconclusive and in no case did they 
possess a high degree of significance. For more satisfactory solution of 
these problems a more extended investigation would be necessary 
directed towards these problems alone. 


I. UNIVERSALITY AND RANGE OF PHENOMENAL REGRESSION. 


Of the whole number of 127 subjects tested, every one showed 
phenomenal regression in greater or less degree for tests 4 and B. It is 
important to notice that this number includes the group of artists and 
art students, since it has been suggested that the effect described is only 
to be found in children or in those who have not been taught the laws of 
perspective or in those who follow exotic traditions of drawing. The 
group of ten artists included both those who practised perspective draw- 
ing and those who did not. It happened that one of this group, whg was 
a teacher of the principles of perspective, showed actually a larger amount 
of phenomenal regression than a well-known artist who has deliberately 
rejected perspective drawing. This rule of universality of the effect does 
not, as we have seen, hold for test C as described above. Results to be 
described later, however, suggest that this is probably not an exception 
to the general rule of the tendency of all subjects to show phenomenal 
regression to the character of the ‘real’ object, but to a defect in this 
method of carrying out the experiment. 

Katz(3) has reported considerable individual differences in the 
‘brightness’ experiment. This is fully confirmed. In all three tests the 
range of differences between individual subjects was very large. Figs. 2 
and 3 show median and extreme results for the 105 subjects of groups M, 
N and O in tests A and B respectively!. In these diagrams, the con- 


1 Comparison of these diagrams with Figs. 2 and 5 of (1) ahowa that the subject S. used 
in the earlier investigation happened to have a considerably smaller tendency to phenomenal 
regression than the median. This fact does not affect the validity of the conclusions drawn 
earlier, but the quantitative results are not representative of the average subject. Fig. 6 (1), 
for example, for the average subject, would be much nearer to a horizontal hne. This figure 
shows an unusually small tendency to constancy of size with increasing distance of object. 
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vention used earlier of representing the stimulus character by a black 
figure, the ‘real’ character by a broken line, and the phenomenal charac- 
ter by a continuous line has been adopted. Fig. 2 shows that the subject 
with least phenomenal regression sees a figure little wider than the 
stimulus ellipse, while the subject showing most phenomenal regression 
sees the figure as little different from a circle viewed normally. This 
subject, in fact, reports that the apparent shape is practically circular, 
and even when the angle of inclination is much increased, he says that it 
does not look very different from a circle. 

The extremely large difference in what is seen by different subjects 
looking at the same object under identical conditions is a very striking 





wee 


Fig. 2. Tendency to constancy of shape. (Median and extreme values.) 


result of these experiments. It is also to be noticed that when the effect 
is subsequently demonstrated to them, the surprise of subjects at the 
effect tends to be in inverse proportion to its amount. Subjects showing 
little phenomenal regression are astonished to discover that their per- 
ceptions are not exactly determined by the stimulus characters of the 
` objects they are looking at. The divergence between phenomenal and 
stimulus character, although considerable, has not forced itself on their 
attention, and they have formed a habit of supposing that the two were 
identical. Subjects with great phenomenal regression, on the other hand, 
tend to show no surprise and little interest in the result. Apparently the 
divergence between stimulus and phenomenon is for them so large that 
they have never formed the habit of supposing that they were identical. 

Table I shows numerically the median, quartile and extreme values 
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amongst the 105 subjects of these groups (104 only for test C, since one 
subject did not do this test). Table Ia shows the result for test A. The 
numerical quantity given is the ratio of the shorter to the longer ellipse 
axis. The results for B and C are shown in Table 13. It is necessary to 
present these in somewhat different form, since in these it was the 
phenomenal and not the stimulus character that was kept constant. For 
B the quantity shown is the ratio of diameter of the small to that of the 
large ellipse; for C, the ratio of brightness of the grey paper to that of the 
white. 





Fig. 3. Tendency to constancy of size. 


This table is intended merely to show the great range of individual 
differences. It is not intended to establish norms, since the individuals 
tested were by no means representative of the population as a whole, 
particularly with respect to intelligence. ba 

In order to have a convenient figure to compare amounts of pheno- 
menal regression in different subjects and in different tests, an index was 
calculated which would vary from the value zero if the subject showed no 
phenomenal regression and saw the stimulus character, up to unity if he 
showed complete phenomenal regression and saw the ‘real’ character. 
This measure (called the ‘index of phenomenal regression’) was 

(log P — log S)/(log R — log S), . 

where P is the numerical value of the phenomenal character, S that of the 
stimulus character and R that of the real character. It is obvious that 
this index is arbitrarily chosen for reasons of practical convenience (ex- 
plained in article()), and has no theoretical validity. It must also be 
remembered that the absolute value of the index for any individual is 
strictly relative to the conditions of the experiment in which it was 
obtained, and would be different for other conditions of experimentation. 
Our present purpose is only to compare degrees of regression for indi- 
viduals doing the same test under identical conditions. The corresponding 
index of regression is shown in brackets under each entry in Table I. 
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Table Ta. 
Numerical Numerical value of ‘phenomenal’ character ‘Numerical 
value of — —— v — value of 
‘real’ First Last ‘stamulus’ 


Test character Lowest quartile Median quartile Highest character 
A 1:1 045:1 064:1 070:1 078:1 095:1 0-36:1 
(0:225) (0-67) (0-655) (0-76) (0:95) 


Table In. 
Numerical 
Numerical value of Numerical value of ‘stimulus’ character 
value of ‘pheno- 
‘real’ menal’ First Last 
Test character oharacter Lowest quartile Median quartile Highest 
B 0 748: 1 1:1 1-22 ..1 205:1 344:1 — — 
(0-40) (071) (0-81) 
0-811:1 Pel — — — 327:1 — 
(0:85) 
0-950: 1 1:1 — — — — 8-55: 1 
(0-98) 
Cc 0 228:1 1:1 0-746:1 1-41:1 1-:92:1 3-71:1 1724:1 


(negative) (0-19) (0-305) (047) (0-66 








Fig. 4. Indices of phenomenal regreasion. 
Test A. --—- Test B. soeecees Test O. 


Fig. 4 shows the frequency distribution of the indices of phenomenal 
regression for tests A, B and C, given by the subjects of groups M, N 
and O. This diagram shows that the distribution is not on a normal curve. 
One reason for this is the same as the reason for the lack of normality of 
the frequency distribution of correlation coefficients: the index has a 


A 
B 
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maximum value of unity, so that asymmetry is produced by crowding 
together of the higher values. This asymmetry is greatest for test B, since 
its median value is nearest to unity. 

It is possible that some other measure of the regressive tendency might 
have made the distributions more closely normal. While a fairly simple 
transformation of the measure was found which reduced the curve of 4 
to normality, I did not succeed in finding any measure which made all 
three curves normal. 

We are concerned only with the practical problem of whether the 
deviation from normality is too great for the validity of the statistical 
operations it is required to perform on these figures. These are: (a) finding 
correlations and their standard errors by the product-moment method, 
and (b) estimating the significance of the differences between two means 
from the standard error of each mean. 

It is usual in statistical work to treat any distribution of a ‘cocked 
hat’ form by the methods appropriate to the normal distribution if the 
true distribution is not too far removed from normality. Ifthe distribu- 
tion differs not too widely from the normal curve, this introduces a small 
but not exactly calculable element of uncertainty into the results 
obtained. This element of uncertainty is usually ignored if it is small. 

We can apply a few empirical tests of how far treatment of these 
figures as if they were normally distributed misrepresents the important , 
facts of the distribution. 

First, we may calculate the standard deviation for each test and find 
the number of individual cases falling within the limits of the mean 
+ P.E., + 2 P.E., and +3P.z., comparing these observed numbers with 
those to be expected in a normal distribution. The result is shown in 
Table II. It will be seen that the observed number is not widely different 
from that indicated by expectation from a normal distribution. 

Secondly, we may examine the distribution of a set of means ob- 
tained from one of the sets of test results. The usual method of estimating 
the significance of differences depends on the fact that the means of 


Table IL. Comparison of observed distributions of indices of regression 
with expectation in normal distribution. 


No. within mean No. within mean No. within mean 


+0-6745 8.D. +2 P.E. 43 P.B, 
E . E cra 
No. of Ob- Es- Ob- Ex- Ob- Ex- 
Jest cases Mean S.D. served pected served pected served pected 
105 0-655 0 149 54 52-5 85 86-5 108 100-6 , 
105 0 779 0-119 56 62:5 88 86-5 99 100-5 
104 0-325 0-176 44.5 52 88 85-5 102 99-5 


c 


J. of Payoh. xxn. 3 16 
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values are very commonly normally distributed even when the values 
themselves are not, and thatthe standard deviation of the means is cal- 
culable from the standard deviation of the values themselves (if these last 
are approximately normally distributed) by the formula 8.D. y= of N. 
To test the normality of the means, a random grouping five at a time 
was made of the 105 values of the index for test B given by groups M, N 
and O together. B was chosen since it was the least normal distribution 
and therefore the least favourable for showing normality in its means. 
The usual calculation from the third and fourth moments shows that the 
distribution of these 21 means is not significantly different from normal. 
All means used in later calculations are from more than five values and 
will therefore be less likely to differ from normal distribution. The ob- 
served standard deviation of these means was 0-049 (s.z. 0-0076), while 
that calculated from the standard deviation of the group as a whole was 
0:119/+/5 = 0-053 (s.z. 0-0037). The difference is 0-004 with standard 
error of 0-0085. Prediction of the distribution of means from that of 
individual values made by treating these as normally distributed is not, 
therefore, appreciably in error even in the most unfavourable case of 
test B. 
It seems, therefore, that we can use methods of calculation appro- 
priate to the normal distribution for these results without any con- 
, siderable error. It is possible, however, to check certain results by also 
applying methods which do not assume normality of distribution. For 
estimating the significance of differences of means, we can, for example, 
make a fourfold table about the median of the combined set of values and 
estimate the significance of any difference between the partitions of the 
two sets by making use of the x? distribution. For correlations we can 
also use the rank-difference formula, which, although it is not generally 
regarded as a method as satisfactory as the product-moment method, 
has the advantage of being independent of the particular measure used. 
It is, in fact, an estimate of the correlation which would be obtained if the 
method of measurement chosen were such as to give a normal distribution 
of the quantities measured. 


I. THE EVIDENCE FOR A GROUP FACTOR. 

Thirty-eight of the group M of 42 male university students had done 
the Cattell test of intelligence (which we may call J). The intercorrelations 
(calculated by the product-moment formula) of the tests 4, B, C and I, 
, are shown in the upper right half of Table III. The figures in italics in the 
lower left half show partial intercorrelations of A, B and C, with I 
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eliminated. As a check on these figures, Table IV shows the results 
obtained by the rank difference method of calculation. While the abso- 
lute amounts of correlation are somewhat different in the two tables, the 
main results are the same. There is a considerable correlation between the 
results of tests A and B even with I eliminated, but the correlations of C 
with A and B are insignificant. 

Results with the 26 female subjects of group N who had done the in- 
telligence test are the same in their general indications, although r 4, is 
smaller (but still significant), while r ¿gis negative (and still insignificant). 


` Table III. Total and partial correlations (by product-moment method) 
obtained from 38 male students, with standard errors (in brackets). 


A B c I 
A = +0-695 (0-085) +-0-085 (0-165) -015 p 
B + 0-69 (0-085) = +0°18 (0-156) — 0-30 (0-15 
c +0-055 (0-165) +0-12 (0-16) = -0:22 (0-165) 


Table IV. Total and partial correlations from the same 38 students cal- 
culated by rank-difference method and converted into corresponding r's, 
with standard errors. i 


A B o I 
A oes -+0-63 (0-098) +012 (on — 0-06 (0-17) 
B +0-65 — +033 (0-15 — 0-34 (0-15) 
c +0-106 (0-17) +0-26 (0-16) = -0-31 (0-155) 





The absence of significant correlation between test C and the other 
two tests will be discussed in the next section. The positive result which 
has so far emerged is the presence of a considerable correlation between _ 
the tests of the tendency to phenomenal regression for shape and for size 
which is not dependent on the correlation of each of them with the in- 
telligence test. If the intelligence test is a sufficiently reliable measure of 
G (the general factor), this is equivalent to the statement that there is a 
group factor of phenomenal regression independent of G. 

The intercorrelations of A, B and I are, of course, all subject to 
‘attenuation’ by random errors in the individual values. In view of the 
largeness of the partial correlation between 4 and B after I has been 
eliminated, it is unlikely that the same result would not hold for un- 
attenuated coefficients. To make the matter more certain, however, we 
may adopt one of two methods: (a) make corrections for attenuation in . 
all the correlation coefficients used, or (b) use some criterion for the 
presence of a group factor into which the effect of attenuation does not 
enter. The first of these two methods is laborious and (since formulae 

15-2 
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proposed for the correction of attenuation are not universally accepted 
by statisticians) also uncertain. The second method is therefore adopted. _ 
Spearman’s criterion that the ‘tetrad difference,’ tyy.ry,— Twy-Txz 
will be greater than zero if W and X (or Y and Z) have a factor in common 
which is not also common to the pairs W Y and XZ has been shown by 
him to be true of attenuated coefficients if it is true of unattenuated co- 
efficients. It can, therefore, be used with correlation coefficients subject 
to the effects of attenuation. 

For the use of this criterion, the results of a second test were used. 
This was a test partly of intelligence and partly of information which will 
be described in future as test O. An insufficient number of group M had’ 
taken this test as well as test I, so, for this purpose, results from groups 
M and N were taken together. In all 27 of group M and 26 of group N 
had taken both tests J and O, giving a total of 53. 

There was a small sex difference in the tests A and B, so if the com- 
bined results of both groups had been used as if they came from a homo- 
geneous group, the correlation between A and B would have been slightly 
increased through the association of A and B with sex. This effect was 
eliminated by the calculation of all deviations not from the mean of the 
combined group but from the mean of the sex group to which the in- 
dividual belonged, ¢.e. the formula used was 


& Z (Xu — Xu). (Yu — Yu) + © (Xn — Zy). (Yx — Yy) 
VE (Xu — Xu)? E (Yu — Yu) + E (Xy — Xy). 2 (Yy — Py)? 


where Xa, Yu + Xu, Yy stand for individual values and for means 
respectively of the two correlated tests for the group of men, and Xy, Yy, 
and Xy, Yy those for the group of women. 

The effect of the sex difference on the estimated value of the correla- 
tion is, in any case, very small. The correlation between 4 and B, for 
example, calculated by the above formula is 0-65; ifit had been calculated 
by treating the whole group as homogeneous, it would have been 0-665. 

The intercorrelations of A, B, J and O for this group of 53 subjects 
are shown in Table V. The tetrad difference can be calculated in two ways 
giving somewhat different results: 


(a) Tan-fro — Tar-Tx0 = 0°3635 — 0-138 = 0-2255; 
(b) TaB- TIo mae fao-Tar = 0-3635 = 0-0845 = 0-279. 
The calculation of the standard error of this quantity presents some 


difficulty, since there is not complete agreement as to its amount by 
statisticians. I have used the formula which is given by Spearman (4) as 





T 
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the best measure of the standard error for a small number of tetrads!. 
This gives a standard error of 0-115 for tetrad (a) and 0-097 for (b). The 
probability of the occurrence of these by the chances of sampling is 0-05 
for (a), but for (6) is less than 0-01. While the result for (a) alone would 
only enable us to assert probable significance, that for (6) definitely 
significant. The tetrad equation, therefore, indicates the presence of a 
group factor. 

This confirms the result previously indicated. Tests A and B have 
a group factor in common, independent of G, which we may call the 
tendency to phenomenal regression (or P.R.). This means that different 
individuals have different degrees of tendency to regress to the real cha- 
racter of the object in perception and that the degree of the r.r. tendency 
in a given individual determines both his tendency to see objects in their 
real shapes and also in their real sizes. It is not yet proved whether it 
also determines his tendency to see them in their ‘real’ brightnesses. 


Table V. 
A B I 0 
A — +085 -0-31 -032 
B +085 — — 0 285 — 0445 f 
IT -031 — 0-265 — +0-56 
0 -032 ~ 0-445 +0-56 nae 


t 
IV. THE DISTINCTION BETWEEN ‘WHITENESS’ AND ‘BRIGHTNESS.’ 


An unexpected result of the correlations of the three measures of 
phenomenal regression was that, whereas there was a high correlation 
between the results of the tests 4 and B, the correlation of both of these 
with C was small or insignificant, although the tendency to constancy of 
brightness would seem to psychological analysis to be of the same nature 
as the tendency to constancy of shape or of size. Is the psychological 
function involved in the test C really different from that of A and B, or 
is there some complication in the measurement of C which might be 
expected to obscure its relationship to A and B if such a relationship 
really existed? : 

That there is such a complication in the measurement of the tendency 
to constancy of brightness is apparent after the experiment has been 
carried out a few times. The average subject who has complained of no 
special difficulty in giving unambiguous answers to what is asked of him 


1 : 
=H Tpx’ tTrz? +t yy? +tsz* 2 (tet xtxe + wet myz tT eT wy xy 


+fxztyztxy) tárat vat wrx | : 
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in experiments A and B, spontaneously raises a difficulty soon after the 
beginning of experiment C. The form of his objection will vary with the 
adequacy of his vocabulary, but a common form of it is: “Do you want 
me to tell you when they look equally bright or when they look equally 
white. They look the same brightness now, but the nearer paper (¢.e. the 
physically prey paper), still looks greyer than the other one.” There is 
thus, for most subjects, a point at which the papers look equally ‘bright,’ 
although one looks a grey and the other an equally bright white. If the 
illumination of the less reflective (the grey) paper is still further in- 
creased, a point can be obtained at which both papers look equally white, 
although the grey paper appears the brighter. If this is brought still 
nearer to the light, it looks both ‘brighter’ and ‘whiter’ than the other. 

Table VI shows, for example, the luminosity of the grey paper relative 
to that of the white for the phenomenal equality of ‘whiteness’ and 
‘brightness’ for the first eight of group N. It will be seen that there are 
wide individual differences. To be seen as equally white, the grey paper 
may have to reflect more than ten times the amount which made it 
appear equally bright. For some subjects on the other hand, it may have 
to reflect no more; they see the two papers as of identical shade! when 
they are balanced for brightness and they call the appearance of both 
¢€ grey.’ 

Table VI. Sample of results showing difference between points of | 
balance for whiteness and for brightness. 


Ratio of luminosities Tatio of luminosities 
for equality of for equality of 
phenomenal Index of P.B. phenomenal Index of P.B. 
Subject brightness (for brightness) whiteness (for whiteness) 
NI 292:1 0-42 10-87 1 0-62 
N2 137:1 0-175 18-7 :1 0-665 
N3 499:1 052 54l:1 0-535 
N4 14-37: 1 0-645 29-5 :1 0-695 
Nö 208:1 0-33 5-60: 1 0-54 
N6 1-92: 1 0-805 7-82:1 0-585 
NT £27:1. 0-495 4:27:21 0-495 
N8 468:1 0-51 53-5 31 0-73 


If there were a real relationship between the results of test C and those 
of the other tests, but this relationship was prevented from appearing in 
the correlation results by some effect of the complication introduced by 


1 Although they may see a slight difference of hue between them, the white paper 
looking very slightly yellower. This is, no doubt, due to the grey paper used being actually 
of slightly different hue from the white. To most subjects (and to myself) this difference is 
inappreciable, being masked by the much greater difference between their phenomenal 
‘whiteness.’ ' 
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the double balance point in test C, it would follow that a high correlation 
should be found if we used only the results drawn from those subjects 
who show identity of the points of balance for whiteness and for bright- 
ness, in whom, therefore, the complicating factor is absent. 

Unfortunately, the commonness of the phenomenal difference be- 
tween brightness and whiteness, and the fact that I experience this 
difference myself, made me suppose that there were no persons who did 
not experience the difference. It was not, therefore, until the series of 
experiments was more than half completed, that I began to measure both 
balance points for all subjects. Of 45 subjects so examined, 10 only were 
found to whom the position of equal phenomenal brightness was also the 
point of equal phenomenal whiteness. This is a number too small for a 
significant determination of a correlation. 

Of the remaining 35 subjects, however, some show a large, some a 
small separation between the two points of balance. The whole number 
can be divided into two groups: 22 in whom the ratio of the index of re- 
gression for whiteness to that for brightness is either unity or an amount 
less than 1-35, and 23 in which it exceeds this amount, If our hypothesis 
is correct, the first of these groups will show high, the other low correlation 
with the results of the other two tests. 

The correlation of the indices of regression for brightness with the 
mean index for size and for shape is found to be 0-45 (s.z. 0-17) for the 
first group and only 0-18 (s.s. 0-21) for the second. The number of cases 
is still small, but the first of these fignres exceeds its estimated standard 
error by a sufficiently large amount to enable us to say with a fair degree’ 
of confidence that the correlation between the results of test C and the 
combined result of the other two tests is very much higher for those 
subjects who show small divergence between phenomenal brightness and 
whiteness than for those showing a large difference, thus confirming our 
suspicion that this divergence was a complicating factor obscuring the 
dependence of phenomenal regression for brightness on the group factor 
already distinguished. 

We may next ask whether it is the index of phenomenal regression for 
brightness, that for whiteness, or the mean of these two, that gives the 
best correlation with the results of the other two tests, and is, therefore, 
to be judged the best measure of phenomenal regression. For this pur- 


1 This and all other correlations in this section were obtained by the rank-difference 
method. Twenty-six of the 45 were from group N, 8 from M, 12 from O, 2 from Q and 2 
unclassified. For the present purpose of comparing correlations and not determining their 
absolute values, the small effect of this heterogeneity does not matter. 
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pose, we can use correlations obtained from all 45 subjects, and we find 
that these give a clear answer to the question. The correlation of (A + B)/2 
with the index for brightness is only 0-24 (s.m. 0-15), while that of 
(A + B)/2 with the index for whiteness is 0-58 (s.z. 0-105). It is the index 
from phenomenal equality of whiteness and not of brightness which 
should have been measured to give a true indication of the subjects’ 
tendency to phenomenal regression. The correlation of the mean of these 
measures with (A + B)/2is less than that of the index for whiteness alone. 

Even more striking is the fact that for the 23 cases of large difference 
between brightness and whiteness balance, which gave insignificantly 
small correlations between (4 + B)/2 and the index for brightness, the 
correlation of {A + B)/2 with the index for whiteness is not significantly 
different from that for the whole group of 45 cases. We may conclude, 
therefore, that when there is a large difference between the point of 
balance for whiteness and for brightness, the latter shows little relation- 
ship with the index of regression as measured in other ways, while the 
index of regression for whiteness shows no disturbance in its closeness of 
relationship. 

The results given above are summed up in Table VII. 


Table VII. 


Group of 22 
subjects showing Group of 23 
small difference subjects showing 
between pheno- t difference 
i menal brightness een pheno- 
Whole group of and whiteness menal brightpess 
45 subjects or no difference and whiteness 
Correlation between (A + By2 0-24 (8.x. 0-18) 0-45 (8.8.0-17) 0-18 (s.m. 0-21) 
and index of regression for 
brightness 
Correlation between (4+B)/2 0:58 (s.m. 0-105) — 0-60 (8.8. 0-14) 
and index of regression for 
whiteness 
Correlation between (4 +B)/2 0-46 (s.E. 0-12) — e 
and mean of indices of re- 
greulon for whiteness and 
or brightness 


Unfortunately, an insufficient number of this group of subjects had 
also taken the intelligence test for it to be possible to obtain a significant 
partial correlation of (A + B)/2 with the index of regression for whiteness. 
That our conclusion would be supported by this criterion also is suf- 
ficiently certain from the fact that if the correlation previously obtained 
between (A + B)/2 and I is reasonably correct then even complete nega- 
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tive correlation between J and the index of regression for whiteness would 
not produce the observed correlation between (4 + B)/2 and the index 
for whiteness unless there were a considerable partial correlation between 
these. Actually, of course, it is probable that the correlation between I 
and the index of regression for whiteness is of the same order as that 
between J and the other tests, in which case the partial correlation would 
be larger. 

We may conclude that the results of test C are also dependent on the 
group factor (which we have called P.R.) that determines the tendency to 
see the real shape and the real size of an object. The effect of a large P.R. 
factor in a given subject is, however, not to make the apparent brightness 
but the apparent whiteness of a colourless object approximate to the 
‘real’ character of reflectivity. 

When we ask a subject to report on apparent brightness there is 
opposed to this tendency to phenomenal regression to the ‘real’ character 
of reflectivity a greater or less tendency in the opposite direction. The 
most probable explanation of this appears to be that apparent™ bright- 
ness’ means in part to a subject ‘intensity of illumination.’ What he calls 
‘whiteness’ is the phenomenal character corresponding to the real cha- 
racter of reflectivity, while ‘brightness’ is a phenomenal character partly 
corresponding to the ‘real’ character of reflectivity and partly to the 
‘real’ character of intensity of illumination. If this is the true explana- 
tion, it explains both anomalies in the ‘brightness’ form of test C: its low 
correlation with the results of the other tests, because phenomenal re- 
gression is here acting in both directions and therefore producing very 
varied quantitative results; and also the occasional lower luminosity of 
the grey paper at the point of balance for brightness, because the point 
at which they are equally illuminated is where the two papers are equi- 
distant from the light. No case was discovered in which the point of 
balance for whiteness was one at which the grey had lower luminosity 
(v.e. showing a negative index of regression), although one of the 45 cases 
was one of the few showing this anomaly for the brightness balance. It 
seems likely that all three cases showing a negative index of regression for 
brightness were simply cases of considerable difference between whiteness 
and brightness, and would have shown a positive index for whiteness. 
Unfortunately this could not be tested for the other two. 

A last point of interest arises from the results described in this section. 
It is probable that many differences between psychological theories arise 
from individual differences between psychologists. One such possibility 
of individual differences is shown here. Some psychologists consider that 
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there is a single series of phenomenal differences between the experience 
of a white object in a good light and the experience of blackness; others 
consider that there are two series of phenomenal differences and dis- 
tinguish between the series of increasing intensity and that of increasing 
whiteness!. Our experiments indicate that about one person in five differs 
from other people in the fact that there is only a single series of pheno- 
menal differences in the hueless colour series—the whiteness of an object 
and its brightness are, to these persons, identical. It is difficult to con- 
vince such people that other subjects may see two papers as of equal 
brightness, but as differing in greyness or whiteness. Unless they have 
performed or seen such experiments as those described here, such persons, 

if they happen to be psychologists, can hardly fail to maintain a theory of 
the relationship between whiteness and brightness which is different from 
that required to account for the experiences of the majority. 


V. RELATIONSHIP OF PHENOMENAL REGRESSION WITH OTHER FACTORS. 


(a) Intellagence. 

In the tables given above (Tables IH, IV and V), it appeared that in 
all cases the correlation between 1.9. and test result was small and nega- 
tive. The indication was that the more intelligent subjects tended to see 
more nearly to the stimulus character of the object, being less influenced 
by phenomenal regression to the ‘real’ character. Hach individual corre- 
lation, however, was too small in comparison with its standard error to 
possess a sufficient degree of significance. 

The fact that similar results are obtained for the three tests ri Band 
C somewhat increases the probability of a real relationship but to a small 
and not exactly calculable extent. Since the three tests are intercorre- 
lated, their evidence of relationship is not independent, t.e. a chance of 
sampling that produced a spurious correlation of A with I would be 
likely also to produce a similar spurious correlation of B and C with I. 

In order to discover whether phenomenal regression and intelligence 
are truly correlated, we may take as the best measure of P.R. the mean of 
the results of tests A and B. The correlation between this and IJ may be 
calculated for the combined group of men and women students. It is 
found for this whole group of 64 subjects that the correlation between 

1 Kohler, for example, distinguishes between “Oberflichenfarben”’ and “Lebhaftig- 
kettagraden” and says that of these only the first shows great resistance to change under 
changing illumination (5). Equating these terms with ‘whiteness’ and ‘brightness’ re- 
spectively, the above experiments confirm this statement as a general rule. There are, 


however, many individual exceptions. Brightness shows great resistance to change in some 
subjects, and whiteness shows little in others. 
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(A + B)/2 and I works out as — 0-245. The probability of this being due 
to a sampling error is about 0-05. The correlation is probably significant?. 
The second intelligence test O was administered to fewer subjects, but 
since it shows all round higher correlations than J, its results give a some- 
what better measure of intelligence. The correlation between (A + B)/2 
and test O for the 53 subjects who did this test (27 of group M and 26 of 
N) was — 0-41. The probability of this correlation occurring by the 
chances of sampling is less than 0-01, so it is clearly significant, 

We can, therefore, say with a reasonable degree of confidence that the 
tendency to phenomenal regression is related to intelligence, the less in- ` 
telligent subjects showing the greater tendency to perceive the ‘real’ 
characters of objects. 


(b) Sex. 

The differences in the mean values of the indices of regression for men 
and women students of the same average age and intelligence is shown in 
Table VIII. The differences are not large, but for all tests lie in the same 
direction. With the exception of B, all differences are significant. The 
column for (4 + B)/2, which we may take as the crucial test for differ- 
ence, shows a significant difference. 

Confirmation by calculating x? for a fourfold table of the men’s and 
the women’s scores in (A + B)/2 about the median of the group as a 
whole, yields (as is to be expected) a smaller degree of significance, but 
gives a value of x? which is ‘probably significant.’ 

We may, therefore, conclude with a sufficient degree of confidence 
that there is a real sex difference in the tendency to phenomenal regres- 
sion, women tending to see slightly nearer to the real characters of objects 
than do men. i 


‘1 The requirement I am taking as a standard of significance is that the probability of 
the relationship observed being due to the chances of sampling is not less than 0:02, #.¢. it 
would not occur by chance more than once in fifty times. A quantity is, therefore, regarded 
as significant if it is not leas than 2} times its 8.x. (or 3} times its P.z.). If this probability 
is greater than 0-05, the evidence for asserting the relationship is regarded as insufficient, 
i.e. the measurement is not significant. If the probability lies between 0-02 and 0-06, the 
evidence is less strong than we should like, but it is considerably more hkely than not that , 
the relationship indicated is a real one. We may, therefore, say that such figures are 
‘probably significant.’ 

2 This and the preceding estimate of significance have not been made by the usual 
method of calculating the probable error of the coefficient by the formula 0-6745.(1 -r3)/ N}, 
since this is stated by Fisher to give an exaggerated estimate of significance. His estimate 
of probability of sampling error depends on the transformation of r into a normally dis- 
tributed measure and the use of ‘Student’s’ principle for small samples. The probabilities 
given above are from Fisher’s Table Va (6). 
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Group N 
N 27 
M42 


Table VIII. 
Age LQ. Test A Test B Test O (4 +B)/2 
mea 


o_O or erro 
Mean a.v. Mean s.p. Mean s.s. Mean 38.5, Mean s.g. Mean 8.3, 


20-9 0-63 124-2 5-62 0-697 0-0209 0801 00172 0-392 0-0299 0-749 0-0148 
21-4 0-70 125-5 7-62 0-613 0:0238 0-753 0-0187 0-2925 0:0287 0-683 00197 


Differences and s.m. of differences +0-084 0-0317+0-048 0:0254+0-0995 0:0415+0-066 0-0246 
Probability of occurrence by chance 0-008 0-08 0-016 0-008 


Table IX. 
Above Below 
median median 
Women 17} 9} 
Men 17 25 


x*=3:895. Number of degrees of freedom =1. Probability of chance occurrence =0-05. 


. (c) Temperament. 
Experiments with the first subjects seemed to indicate that those of 


introverted or ‘schizothymic’ temperament saw much more closely to the 


stimulus or perspective object than did the extraverted or ‘cyclothymic.’ 
It seemed even possible that this might be a measurable result of the 
greater interest in outside reality of the cyclothyme and in the subjective 
world of the schizothyme. Two groups of 14 each were chosen as repre- 
sentative of these two temperaments from the personal knowledge of the 
experimenter, using Kretschmer’s description of the typical schizothyme 
and cyclothyme as basis(7). This method of selection was obviously open 
to criticism as too subjective. It might well obscure a real relationship 
which would be revealed by an objective method of temperament. classi- 
fication applied to a larger number of subjects. 

The number of subjects compared is too small for reliable estimation 
of the significance of difference by the usual method for large groups. It 
is necessary, therefore, to use Fisher’s modification for this problem (6) of 
‘Student’s’ method of estimating the significance of a measurement de- 


rived from a small sample (8). This involves the calculation of a quantity 


‘t’ of which the probability of the occurrence by chances of sampling of 
different values for given values of (N, + N, — 2) are given in Fisher’s 
Table IV (6). A difference was found in all three tests, the cyclothymic 
group showing the larger mean index of regression. To save space, results 
of (A + B)/2 only are shown in Table X (top). The difference is small and 
is not significant. 

It was thought that such difference as is found might be due to the 
fact that the mean age of the cyclothyme group is greater than that of 
the schizothyme, since phenomenal regression increases with increasing 
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aget. This disparity in age is probably due to the fact that the marks given 
by Kretschmer for the cyclothymic temperament become more noticeable 
as middle age advances. Two comparable age groups were therefore ob- 
tained by dropping the extreme ages in both groups. The results are 
shown at the bottom of Table X. There is still a difference which is 
significant. ; 
Table X. 


; Mean of tests 4 and B 
_-_- 
Mean age Mean = dev.! 
ry brah eal 14 © 434 0-773 0:1824 
Sohizothymes 14 35-75 0-701 0-1943 
pin and s of difference ... .. 0-072 0+120 
1-59 
Probab of occurrence by chance . 0-1-0-2 
haber ki 10 39-25 0-780 0-1148 
Schizo 8 39-0 0-710 0-0730 
Disforence and s of difference ... +» 0070 0-108 
Probability of occurrence by chance ... 0-2 


Since this difference is not greater than would occur once in four 
times between random samples drawn from identical populations, it 
gives no reason for concluding that there is any relationship between 
phenomenal regression and temperament. More satisfactory evidence 
might be drawn from a larger group and with better methods of dis- 
tinguishing temperaments. - 

(d) Age. 

Group O, of age range 24-59-5 with mean at 37-7, shows a larger index 
of regression for all tests than group M of mean age 21-25. The differences 
are not, however, statistically significant. A clearer indication of the 
probable dependence of phenomenal regression on age is obtained by 
splitting group O into four age groups of equal-range. The result is shown 
in Table XI. It is seen that thereis a general tendency for the mean indices 
to increase with age. 

Tn order to determine the significance of this apparent increase, the 
mean of tests A and B was again taken as the best measure of the P.R. 
tendency. Since there is no reason why the ages of subjects should show 
any approximation to normal distribution, & correlation coefficient would 
be an inappropriate measure of the required relationship. The regression’ 
of (A + B)/2 on age was therefore worked out for the whole 36 cases and 
the equation found was (A + B)/2 = 0-572 +- 0-00425 x years of age. ‘ 

In order to determine whether there is a real increase of P.R. with age, 
it is necessary to determine the significance of the coefficient 0-00425. 


1 Shown in next sub-section. 
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The standard error of this was found to be 0-002, making the probability 
of its occurrence by the chances of sampling about 0-03. This figure is, 
therefore, probably significant. 

The low significance of this figure is partly the result of the hetero- 
geneity of this group which increases the scatter of individual values from 
the regression line. This group was not, in fact, arranged with the inten- 
tion of investigating the relationship of P.R. with age, since the existence 
of a relationship was not suspected until the series of experiments was 
nearly completed. More satisfactory evidence could be obtained from 
a group as homogeneous as possible with respect to intelligence and 
occupation. - 


Table XI. 
Mean score. 

Score in 
Age group N (4 +B)/2 
Below 28 5 10 0-6795 
28-6-33-5 10 0-7035 
38-5-48-5 11 0-780 
Over 48 5 5 0-786 


From these results, we can say only thai the tendency to see objects 
in their ‘real’ characters probably increases with increasing age. As 
additional stpport we have Beyrl’s work with children(9) who, working 
with the size experiment alone, found that the tendency to ‘constancy 
of size’ increased from two to ten years, and was still greater with an adult 
group. 


VI. DEPENDENCE OF PHENOMENAL REGRESSION ON TRAINING IN ART. 


The painter, etcher or drawer is trained to reproduce the stimulus or 
‘perspective’ shapes and sizes of objects which he discovers by such 
devices as closing one eye and making measurements with a pencil held 
at arm’s length at right &ngles to the line of vision. It is possible then that, 
either as a result of his training, or as a result of his continual practice, 
the tendency to phenomenal regression to the ‘real’ character of the 
object either disappears altogether or is reduced in amount. 

In order to discover whether this was the case, a group (P) of 12 male 
art students of the same age range as the group of university students and 
_ & group (Q) of 10 male artists and teachers of art of the same age range as 
group O were given tests A and B1. 

1 O was discarded in order to save time in the testing, since it had been found that the 
index of regression for bnghtness was an unsatisfactory measure, and I did not then know 


that satisfactory results could be obtained from O if the index of regression for whiteness 
were substituted for that of brightness. 
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That the tendency to phenomenal regression. does not disappear alto- 
gether by practice in drawing is shown by the fact that there was not a 
single one of these subjects who did not show a positive index of regression 
in both tests. 

Fre In order to discover whether there is a significant difference between 
the groups trained and practised in art and the control groups, ee is again 
necessary to use the method for small samples. 

The results are shown in Table XII. The last column but one gives the 
values obtained in the experiment preliminary to 4 in which the subject 
reported when an inclined elongated ellipse was phenomenally equivalent 
to a circle. This was included because drawing a circle is a much more 
familiar operation than reproducing an inclined ellipse. So far, therefore, 


Table XII, 
Test A yee 
MV. (inclined Test B (inclined 
Mean of circle} (sizes) eae (4 +B)/2 
Group No. age ages Mean s.p. Mean s.p. Mean Mean s.D. 
P (art students) 12 21-4 0-9 0-531 0-186 0-679 0-164 0-632 O87 0-605 0-151 


H (university students) 42 21-4 0-9 0-613 0155 0-753 0-121 0708 0-121 0-683 0-128 
rence of means and a of difference 0-082 0-162 0074 0-129 0-076 0-187 0078 0-133 
1-55 1-75 


1:70 1-78 
Brobability of difference bemg dueto . 
chances of sampling ees 0-1-0-2 0-05-0-1 0-05-0-1 0-05-0-1 


10 44:5 9-75 0448 0-139 0-631 0-149 0-605° 0-162 0-540 0-088 
a penne group) 36 377 9-3 08671 0-159 0-792 0130 0-748 0-127 0-732 0134 
ena of means and s of difference 0-223 0-155 0-161 0134 0-143 0-132 0-192 0-126 


4-03 336 > 3-035 4:27 
Probability of difference deing due to 
chance . Da <0-01* <0-01 <001 <0-01 


* Fisher’ 8 abies oft a not give values of P below 0: 01, since such values indicate significance and 
their precise amounts is of no practical importance. Approximate values can be obtained, since n is large 
(i.e. 44) by uamg normal probability tables. This gives, for this line, values of 0-0006, 0-0008, 0-0025 and 
0-00002. 


as the effect of art training is specific to the actual operation performed 
rather than a general lowering of the tendency to phenomenal regression, 
the reduction of the index for the artist group should be less for this less 
accustomed observation. It will be seen that there is a considerable in- 
dication that it is less, suggesting that the lowering of phenomenal re- 
gression is partly specific to the operations ordinarily performed and 
partly general. 

` We can check these estimates of significance by a method not assum- 
ing normal distribution of the measurements. If the results of the art 
students and the university students are considered together, then one- 
half of each class should be above and one-half below the median for the 
whole group. The significance of any observed deviation from equal 
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division by the median of the whole group can be determined by the 
estimation of x? by the ordinary method for fourfold tables with one: 
degree of freedom (6). The result for the mean of the tests 4 and B is shown 
in Table XIIL It will be seen that whereas there are only two more art 
students below the median than above (which might happen by chance 
as often as not); in the artist group there is not a single individual who 
is not less than the median of the whole group, which would happen by 
chance only once in 2500 times. 


“Table XIII. Estimation by x? method of the significance of the difference 
(top) between art students’ scores in (A + B)/2 and control group, and 
(bottom) artists’ scores and control group. 


Number Number 
: below median above median 
Art students ` 7 5 
University students 21 23 
x*=0-43. Probability of chance orcurrence=0-5, 
Number Number 
below median above median 
Artista 10 0 
Control group 13 23 


x*=12-78. Probability of chance occurrence = 0-0004. 


A further. question which was not investigated was whether other 
occupations produce an effect in the opposite direction. The work of the 
artist demands that he shall react as much as possible to the stimulus 
characters of objects. The engineering mechanic, on the other hand, must 
react to ‘real’ characters. For fitting a nut to a bolt, objects of the same 
- ‘real’.size must be reacted to as equivalent; it would seriously interfere 
with his efficiency if they only appeared equal when they were the same 
distance from his eyes. It appears likely, therefore, that his practical 
training will tend to increase his tendency to phenomenal regression. This 
would be an interesting subject for investigation, but I have no data on 
the subject. 

VIL. Summary. 


The tendency to phenomenal regression to the ‘real’ character of an 
object is present in all persons, This tendency with respect'to shape, size 
and ‘whiteness’ are shown to depend on the same group factor which may 
be called 2.2. For most subjects (but not all) the immediate experience 
of brightness is different from the immediate experience of whiteness, and - 
when there is this difference, a subject’s probable point of balance for 
equal apparent brightness of two papers of different reflectivity differently 
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illuminated shows little relationship with his phenomenal regression for 

size and shape. The degree of a subject’s tendency to see the real cha- 

racters of objects also depends on intelligence, sex, training in art and 

(probably) on his age. 

(1) Taovixss, R.-H. (1931). “Phenomenal regression to the ‘real’ object. I.” Brit. 
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I. DIFFICULTIES IN UNDERSTANDING SOCIAL BEHAVIOUR ASSUMING 
EGO AND SEX INSTINCTS ONLY. 


In any systematic endeavour to understand, to explain, and to foretell 
the behaviour of an individualin any given situation, certain fundamental 
assumptions are made, and, so long as they are useful, they are retained. 
Such assumptions are, for example, that each individual is endowed with 
tendencies which urge him to preserve his own life, and with others which 
urge him to preserve the life of his species. These are the so-called ego and 
sex instincts. 

With these assumptions we get a certain distance in our study of the 
individual; but there are some facts which are, apparently, difficult to 
explain on these assumptions alone: some animals live in groups, while 
others are solitary; some may be altruistic, while others are utterly 
selfish. 

Il. TRorrer’s ASSUMPTION OF A HERD INSTINCT. 


It was therefore suggested by Trotter, in articles published in 1908 
and 1909, that a further assumption should be made: viz. that some 
animals are endowed with a ‘herd’ instinct while others are not. He 
elaborated this hypothesis in his book The Instincts of the Herd in Peace 
and War, which was published in 1916. He there remarks, p. 17, on the 


1 Read before the Psychology Sertion of the British Association in London, September 
1931. 
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‘simple’ behaviour of the tiger and the cat, which animals are wholly 
governed by the instincts of sex, self-preservation and nutrition, and the 
complicated behaviour “of the dog, with his conscience, his humour, his 
terror of loneliness, his capacity for devotion to a brutal master...which 
no sophistry can assimilate without the aid of a fourth instinct.” 

With the help of this assumption he proceeds to show how the com- 
plicated behaviour of the individual in the group can be explained. 

The chief characteristics of Trotter's gregarious or herd instinct are: 

(a) that the animal must live with the herd; 

(b) that the animal is peculiarly sensitive to the voice of the herd; and 

(c) that the animal instinctively obeys the dictates of the herd. 


Til. EXAMINATION OF THIS ASSUMPTION. 


The first characteristic, that the animal must live with the herd, is a 
sine qua non of a herd instinct. Trotter, p. 31, says that an animal en- 
dowed with the herd instinct “will feel an unanalysable primary sense of 
comfort in the actual presence of his fellows, and a similar sense of dis- 
comfort in their absence... . Loneliness will be a real terror, insurmount- 
able by reason.” 

It is not necessary to elaborate the evidence for the fact that most 
animals exhibit all the signs of distress when away from the herd from 
which they may have been by any chance separated. Yet there is much 
evidence that does not quite fit in. In the first place herd animals, 
brought up away from the herd, do not willingly join the herd when given 
the opportunity to do so, nor are they immediately accepted by the herd 
should they endeavour to join it. The dog, brought up away from other 
dogs, remains with his master. He may be attracted from his home for a 
short space of time by another dog of the opposite sex, or he may go off 
to chase a cat or a rabbit, but he speedily returns to his master’s home, 
which is, for him, his herd. Similarly, if his master moves to another town, 
the dog will exhibit all the signs of hesitancy in meeting any dog of his 
new neighbourhood, and he will, very probably, be set upon by the local 
dogs and have to fight for his footing before he is accepted. Again a lamb, 
brought up in a house, follows its mistress about ‘like a dog’ when it 
grows older, and bleats piteously when she is absent. When returned 
eventually to the flock it shows none of that “unanalysable primary 
sense of comfort in the actual presence of its fellows,” which it ought to 
show according to Trotter, but on the contrary exhibits a great “sense of 
discomfort” in the absence of its mistress. 

It is obvious, then, that this ‘herd instinct’ is something different 

16-2 
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from what is usually considered instinctive. It does not appear necessary 
for the ‘herd’ animal to be with animals of his own species at all. In fact 
he may avoid them. 

Again, if it be instinctive for one species of animal to herd with its own 
kind and to exhibit signs of distress when separated from them, while 
another species of animal has no such instinctive urges, it would seem 
that the latter species would be more amenable to confinement and would 
make the more satisfactory pets. Their comparatively few instinctive 
wants would be easily provided for, and they would not suffer from the 
deprivation of the satisfaction of a herd instinct, since they have no such 
instinct. This deduction is notoriously incorrect. It is the herd animal 
which takes most kindly to confinement and to domestication, not the 
solitary animal. 

The second and third characteristics of the herd instinct, viz. the 
suggestibility of the individual animal to the opinion of the herd, and the 
instinctive necessity to obey the herd demands, are postulated by Trotter 
to explain the facts of group behaviour. 

Suggestibility there must be. Without it group life would not be 
possible. Yet it can easily be seen that it is not necessary to postulate a 
herd instinct to explain the phenomenon. It is only necessary to postu- 
late ability to interpret signs, received through the sense organs, however 
unwittingly, to explain suggestibility. 

But the “instinctive obedience” to the herd order to do a certain deed 
“which may actually be unpleasant,” requires a little more consideration. 

I find Trotter rather obscure on this point. On p. 48 he speaks of the 
herd instinct as exercising “a controlling power upon the animal from 
without.” (My italics.) “ With the social animal controlled by herd in- 
stinct,” he continues, ‘“‘it is not the actual deed which is instinctively 
done, but the order to do it which is instinctively obeyed. The deed, being 
ordained from without, may actually be unpleasant, and so be resisted 
from the individual side and yet be forced instinctively into execution.” 
Later, on pp. 82 and 83, perhaps as a concession to Freud, for this part of 
the work was written after the earlier part, Trotter appears to change his 
ground somewhat, for he says that “the repressing forces (t.e. the herd 
demands) become actually constituent in the child’s personality, and as 
much part of his being as the egoistic desires with which they are now 
able to contend on equal terms.” At this stage Trotter clearly felt that 
mental conflict would not arise if the herd behests were ‘ordained from 
without.’ This is to a certain extent true. If an individual is held up by 
external forces, or is compelled by external circumstances to do some- 
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thing he does not wish to do, the mental consequences are not so serious 
as they may be if tlie struggle is in himself, between his impulses and his 
sentiments, for example. The idea that “the repressing forces become 
actually constituent in the child’s personality, etc.” is very similar to 
Freud’s view of repression as being due to the ‘ego-ideal,’ a development 
of the ‘ego,’ though the actual mechanism is slightly different. 

The point Trotter makes then is that the individual instinctively in- 
corporates in his own personality the herd opinions and dictates. If, for 
the sake of the argument, we accede this view, it would seem of necessity 
to follow, that the earlier and the more insistently the herd standards and 
views are forced on to the young child the better. He must be given no 
time in which to form socially disapproved habits or opinions. The herd 
standards must be rigorously imposed from the beginning. The falsity of 
this deduction is obvious. The child who has been disciplined and edu- 
cated in this way is almost invariably the one who departs most strongly 
from the precepts he has received whén the opportunity occurs. The ‘well 
brought up’ child, in this sense, is an intolerable nuisance. He is, as a 
tule, selfish, self-centred, and cruel. He takes a keen delight in bullying 
those younger than himself, and usually appears to be quite devoid of all 
social qualities. On the other hand, the child who is universally liked, and 
whom everyone welcomes, is almost always the one who has not had the 
herd standards and demands ‘forced’ upon him. 

It is, of course, possible to explain this contrariness by saying the 
forcing has been overdone. This may be true; but then that would mean 
that the ‘instinctive acceptance’ has not taken place. 

It appears, then, that the assumption of the herd instinct does not fit 
the facts. If that is so, it would seem that we must begin again our search 
for the reasons of the differences in behaviour between the herd and the 
solitary animal. i 


IV. FREUD’S ‘LIBIDO THEORY’ OF THE GROUP. 


Freud disagrees with Trotter’s views, but not on the grounds we have 
been considering. He criticizes Trotter’s approach to the problem because 
to Trotter the leader of the group or herd is of minor importance, whereas 
Freud maintains that “it is impossible to grasp the nature of the group 
if the leader is disregarded” (Group Psychology and the Analysts of the 
Ego, p. 88). : 

Freud goes back for his origins to the “primal horde ruled over 
despotically by a powerful male” (p. 90), and proceeds to show how the 
sons, being denied mates, eventually banded themselves together and 
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killed their father. “He (the father) forced them,” Freud says on p. 94, 
“into abstinence and consequently into the emotional 'ties with him and 
with one another which could arise out of those of their tendencies that 
were inhibited in their sexual aim. He forced them...into group psy- 
chology. His sexual jealousy and intolerance became in the last resort 
the causes of group psychology.” 

The origin then of all groups is in the banding together of the brothers 
which occurred, we are to understand, in the primal horde because the 
brothers were denied mates. 

The way in which social feeling develops is seen, according to Freud, 
in what may happen when a number of individuals fall in love with the 
same person. When this occurs jealousy may arise between the rivals, 
but if the beloved object is unattainable the individuals will be bound to- 
gether, a communal or group feeling will develop. “We have only to 
think,” Freud says on p. 87 of Group Psychology and the Analysts of the 
Ego, “of the troop of women and girls, all of them in love in an enthusi- 
astically sentimental way, who crowd round a singer or pianist after his 
performance. It would certainly be easy for each of them to be jealous of 

` the rest; but, in face of their numbers and the consequent impossibility 
of their reaching the aim of their love, they renounce it, and, instead of 
pulling out one another’s hair, they act as a.united group, do homage to 
the hero of the occasion with their common actions, and would probably 
be glad to have a share of his flowing locks. Originally rivals, they have 
succeeded in identifying themselves with one another by means of a 
similar love for the same object.” “Thus social feeling is based,” Freud 
adds on p. 88, “upon the reversal of what was first a hostile feeling into 
a positively toned tie of the nature of an identification... . All the members 
must be equal to one another, but they all want to be ruled by one person. 
...Man is a horde animal, an individual creature in a horde led by a 
chief.” 

The “higher, moral, spirttual side of human nature,” which Trotter 
explains as being due to the submissiveness of the self to the herd dictates, 
Freud says are “in the ego-ideal or super-ego, the representation of our 
relation to our parents” (The Ego and the Id, p. 47), the ego-ideal being 
formed, as a development of the ego, owing to the Oedipus complex. 


V. THis THEORY INADEQUATE. 
Freud’s analysis is interesting, but it is not at all convincing. It is 
very possible that the band of brothers might be formed as he suggests, 
and that the troop of women and girls might form a social group, but the 
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generalization which demands a leader as the primary cause is not wide 
enough. Itis not the leader, but the common interest, which brings the 
individuals together. Itis not the leader of a pack of wolves which forms 
_ the pack, it is the object in which each is interested, the prey. If food is 

plentiful the pack breaks up: And itis the same with our human societies 
and groups. 

Groups are formed round common interests, and when the group has 
been formed the individuals may form sentiments, as we shall see later, 
round the group itself, so cementing the group together and preventing 
its disintegration when the primary cause of the collecting together no 
longer exists. This point was developed by McDougall in his The Group 
Mind in 1920, and has been elaborated further, more recently, by Bart- 
lett, in his Psychology and Primitive Culture and in Psychology and the. 
Soldier. 

Again, Freud’s analysis in no way enables us to understand why it is 
that some species of animals form herds while others do not, and his ex- 
planation of the changing “of what belongs to the lowest depths in the 
minds of each of us...into what we value as the highest in the human 
soul” through the formation of the ego-ideal (The Ego and the Id, p. 48) 
seems rather far-fetched, but that, of course, is no reason why it should 
not be possible. 


VI. THE sENTIMENT-FORMATION TENDENOY. 


I wonder whether in these analytical attempts to find the germinal 
springs, in the continual endeavours to arrive at the origins, we are not 
‘tending to overlook and to forget that the mind is an organism, and that 
there is inherent in the mind the very property of higher and still higher 
organization. The analytical method is very valuable; but we must hesi- 
tate before we accept the view that what is found on analysis is there in 
its elemental form in the intact body or mind. A molecule of water is 
something different from two atoms of hydrogen and one of oxygen: a 
sentiment is more than a mere collection of emotions and of tendencies to 
action and so on. In fact the expression and character of the elements 
may be modified beyond recognition when the new organization has been 

formed. 
This is where I feel that Trotter and Freud have gone astray. They 
have overlooked the fact of the innateness of the tendency to organiza- 
1 Rivers distinguishes between human groups which have leaders and others which have 


none. He, however, explained group formation as being due to a ‘herd instinct.’ Instinet 
and the Unconscious, p. 95; Psychology and Politics, p. 40. 
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tion. There is nothing new in the idea of organization; it was emphasized 
by Shand in his work The Foundations of Character in 1914. The law of 
organization was his first law of character. 

The point is that there is an innate ‘sentiment-formation tendency’ 
in man and in many other animals. This is the main difference psycho- 
logically between the dog and the cat. The possibility of the organization 
of the emotions and instincts to form sentiments is apparently very small 
in the cat and is large in the dag. The dog is endowed with the capacity - 
for the organization of his innate tendencies round animate objects. Man 
has this tendency also. But man is also endowed with the ability to form 
sentiments round ideas and ideals—whether animals can think and form 
ideals and so form sentiments around them I do not know. When senti- 
ments have been formed round ideals the most altruistic of behaviour 
may result. : 

That sentiment formation is not due to repression! is obvious from 
the difference in the behaviour of a cat and a dog brought up in the same 
environment. Sentiment formation also occurs naturally, as far as one 
can judge, in human babes brought up away from other human beings. 
I refer to such cases as the wolf children of India, where the children 
obviously develop sentiments round the family circle into which they 
have been admitted. 

The fact that some animals are herd animals while others are not is 
explained by assuming that the one class of animal is endowed with the 
sentiment-formation tendency while the other is not. Animals of the 
first class, when brought together, form sentiments round each other; 
those of the other class do not. In nature the young are reared with their ` 
own species round them so that, the opportunity being given, animals of 
the one class form sentiments round members of their own species, and 
a herd is formed. If they are reared by others than their own parents they 
are almost as devoted to their foster parents as they would be to their 
own kind. If there is no sentiment-formation tendency, no -herd is 
formed. Itis not without significance that all our domestic animals, with 
the exception of the cat, are herd animals—and the cat is obviously very 
different from the other animals. 

The paradoxical (from the herd instinct point of view) behaviour of 
children is easily explicable. If the child has formed sentiments of one 


1 I think a good case might be made out for the thesis that sentiment formation is never 
due to repreesion, though repression may be a factor determining the character of the senti- 
ment when formed. On the other hand, sentiments are often very efficacious repreasing 
agents. 
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kind round his nurse or round his parents he will be an angel when out at 
parties. His behaviour is dominated by his love for his nurse or his 
parents, and in consequence, and without any effort, he behaves as he 
knows they would have him behave. If his sentiments are of another 
kind his behaviour will be the opposite of angelic. Those nurses who en- 
deavour to enforce herd standards, who rely on repressions, are prevent- 
ing the formation and development of the social sentiments which they 
are endeavouring to ‘implant. The normal line of development starts in 
the individual’s family and in his early surroundings and widens gradually. 
Eventually many sentiments of divers sorts may be formed, and so his 
behaviour will vary according as one sentiment or another is dominant: 
at one time he will be sociably inclined, at another solitary. 


~ VIL Summary. 


It appears that the attempt to find the foundation of group behaviour 
in instinctive tendencies fails, as does the psycho-analytic ‘libido’ 
theory. The reason is that the group arises on account of the organizing 
tendency there is in the mind, and analysis, while finding the mental 
elements, breaks down, in the process, that for which it is seeking. 

Animals which have the capacity for organization—the sentiment- 
formation tendency—form more or less permanent sentiments round 
suitable objects. These have a very determining influence on their 
behaviour. 

If such animals come together, either fortuitously or through some 
common interest, they are very liable to form sentiments round each 
other, and a ‘herd’ or group will be the outcome. The ‘herd’ may just as 
well consist of a boy, a dog, and a lamb as of animals of the same species. 

When sentiments are formed round ideals altruistic behaviour is 
possible and probable. 

Finally, one of the most pressing of psychological problems is the study 
of the conditions which are most conducive to the formation of sentiments 
and the application of such knowledge to the world problems of to-day. 
For these problems are largely due to the existence of sentiments which 
have lagged far behind in their progress the progress in other fields. Such 
lack of balance is fraught with the gravest dangers. 
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I. THE PROBLEM. 


(a) Introduction. 


CIVILIZATION may be regarded as the measure of the capacity of man to 
live in organized groups; to this end natural impulses become modified 
for social gains. One problem that faces the anthropologist is to ascertain 
the nature of the fundamental human group from which has sprung the 
various civilizations of the world, both rude and complex, as we know 
them in history and to-day. This is no academic problem, but one of vital 
importance, for if after examining all the known cultures of the world we 
are able to find some fundamental similarity in structure, we may hope 
to arrive at conclusions regarding the function and value of this structure 
in human society. At the present time, when modern inventions are 
speeding up the interaction of cultures at an unprecedented rate and 
hence causing the breakdown of old types and the formation of new ones, 
the question is not only one of responsibility towards the backward races 
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whose status quo we are disturbing, but it is also important for us to ask 
ourselves what is the basis of our civilization; what can we afford to 
jettison, and what should we retain even though the present form may 
require modification? 

.The qualities in man which condition the human group in distinction 
to other animal groups are: 

(1) The absence of a breeding season}. 

(2) The long immaturity of the young, with the development of 
sexual potency before real physical or mental maturity is reached. 

(3) Speech and the communicability of ideas, d.e. the possibility of 
cultural development, borrowing and change. 

(4) The growing command over nature, and hence over the food 
supply. 

These conditions both demand and make possible a type of social 
organization that is essentially human. What then is the social group in 
which non-seasonal sexual needs can be gratified, the young can be pro- 
tected during infancy and adolescence, culture can'be carried on from 
generation to generation, and co-operation secured in procuring food? 
To “the man in the street” the answer is perfectly clear. He knows quite 
well that his infancy and childhood were protected in the family; in the 
family he learnt his speech and gathered those ideas which seem a 
‘natural’ element in his culture; outwardly, at least, he accepted the 
family sex taboos, and when as he grew up other social groups opened out 
to him he looked to the family still for food and shelter. Even if he revolts 
from the group in which he was brought up, he desires consciously or 
unconsciously to form another similar group. 

Why then does this truism require demonstration to the social 
psychologist? Partially perhaps because of repression, but mainly be- 
cause & whole body of facts observed among the lower cultures seem to 
point in an opposite direction. Chief among these are the classificatory 
system of kinship, exogamy, the levirate and sororate, and various com- 
plicated marriage prohibitions which permit marriage only between 
persons born into certain groups. Also, periods when all prohibitions are 
removed and licence permitted, or even ceremonially enforced, have 

1 It has recently been suggested that this first charactenstic is ahared by most if not 
all other primates, but observation in a wild state is peculiarly difficult. The late 8. 8. 
Buckman, writing as James Corin (Mating, Marriage and Status of Women, 1910), directed 
attention to the importance in man of the capacity to rape, and this has recently been 
reaffirmed by Dr Gerrit S. Miller, who considers that the behaviour of man is differen- 


tiated from that of the anthropoids by a “socially effective sentiment of love, and the 
physical and psychological possibilty of rape” (Journal of Mammalogy, 1928). 
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given a fictitious probability to the theories of primitive promiscuity, 
group marriage, or sexual communism. 

_ I cannot here examine these theories, I will only point out that they 
all neglected the bonds by which social cohesion came about. It had to 
be presumed that authority rested on pure force, modified by some such 
factor as ‘herd instinct.’ Now it is clear that the continual exercise of 
force could allow only a numerically weak group to form, and that the 
beginning of herd instinct can only arise in the group in which the animal 
is born, so that even should we regard herd instinct as attaining special 
vigour in human society it could only arise in the family. 

It is true that there have always been some supporters of the family 
as the primitive human group, notably Westermarck, and, from his 
earliest writings, Malinowski. Westermarck, however, founded his con- 
tention on a theory of incest which presents very great difficulties, while 
the evidence that can be adduced from anthropology as well as that 
brought forward by psycho-analysts and social workers does not uphold 
his argument; even were it granted that cultural influences so early 
affected the sentiments of young people brought up together, both in the 
life history of the individual and in the history of the race, as to cause the 
natural aversion to sexual intercourse between housemates postulated 
by Westermarck, it cannot be shown how such supposed aversion leads 
to stringent laws of marriage prohibition, which are widespread in savage 
cultures and are best exemplified by exogamy. 

I must acknowledge my debt to Malinowski, who has laid stress on 

. the sociological necessity of the incest barrier and shown possible lines of 

development of the clan from the family, although I have been unable 

entirely to follow his treatment of the incest prohibition of the brother- 
sister type, or of descent in the family. ? 

Having for many years studied the complexities of the classificatory 
system, I have naturally been impressed by the importance among the 
ruder cultures of that larger group of persons, only distantly related to 
the individual, comprising not only the clan1 but also the clan of the other 
parent (to whom clan relationship is not traced) and the clan of the spouse. 
In most savage societies the behaviour towards all persons within these 
larger groups is regulated by custom, being based on the behaviour 
pattern and the terms of address used towards immediate relatives (the 
parents, the brothers and sisters, the spouse, and the parents of the 


1 In Notes and Queries in Anthropology (5th ed. 1929, p. 74) a clan is defined aa “an 
exogamous group in whioh descent is reakoned on a unilateral basis, either matrilineal or 
patrilineal,” 
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spouse). The wide distribution of this type of organization, and the con- 
trast which it appears to form to the European family, led many anthro- 
pologists to neglect the smaller family group, which is always to be found 
working within the clan organization. 

When Freud discovered a technique for investigation of the uncon- 
scious, and the findings of psycho-analysis became known to sociologists, 
it seemed that new light should be thrown on sociological studies. The 
unconscious reactions of adult civilized folk, as well as much of the still 
conscious behaviour of children, showed remarkable similarity to the rites 
and customs of savages. The ‘omnipotence of thought,’ and the place 
occupied by animals in the unconscious, are facts of the greatest value in 
understanding magic and totemism. But the greatest gain of all was the 
discovery of the ever present incest conflict within the family group of 
the civilized. As a nuclear complex—the legacy of a bygone drama 
enacted in the dim past/—it has little interest, but as an ever present 
problem for which some solution must be reached in every type of culture 
the idea of persistent incest conflict is most stimulating. We are thus 
directly indebted to the psycho-analysts for demonstrating that the be- 
haviour towards near relatives is one that every individual has to learn 
during infancy and childhood, that it is compounded of conflicting emo- 
tions of love, hate, and revolt against power, and that successful solution 
makes the individual a normal member of society—failure, an outcast 
either emotionally or morally. If this is so in Western European civili- 
zation, with its rich social heritage, its religious and legal sanctions, it is 
small wonder that savage man goes to great lengths in order to solve the 
problems that are involved. 

What is the bearing of the incest conflict on our understanding of 
primitive man and the fundamental human group? If we agree with 
Malinowski that in the modification of instinctive impulses and the. 
establishment of a moral law (viz. the incest prohibitions) the germs of 
ethics and culture were born, then we must suppose that primitive man 
developed in a group in which this regulation was essential. Such a group 
is the human family. When we have examined the reasons for accepting 
the family as the fundamental human group, and suggested the sanction 
that holds it together, we have still to ask what influence the family has 
on the varied and complicated marriage regulations throughout the 
world. : 


1 Sigmund Freud, Totem and Taboo, New York, 1918 
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(b) Freud’s contribution to therproblem. 


It is unfortunate that, having demonstrated the conflict in the family, 
Freud turned away from his own teaching and revived the animal ‘horde’ 
of Homo alatus put forward by Atkinson. This horde was supposed to be 
composed of one adult male, still a speechless creature, and as many 
females as he was able to keep—thus mating with his own daughters as 
well as his originally captured wives. The young males were kept in sub- 
jugation or driven out, and family affection was unknown. Then it was 
that, according to Freud, the Œdipus drama was enacted and the 
‘brother clan’ was formed. But he does not describe the sociology of the 
‘brother clan’; presumably he does not follow Atkinson further, who 
supposed that it was the force of maternal feeling that kept at first the 
youngest and then other sons in the family group. “Society,” Freud says, 
“is now based on complicity in the common crime, religion on the sense 
of guilt and the consequent remorse, while morality is based partly on the - 
necessities of society and partly on the expiation which this sense of guilt 
demands*.” Thus he seems to support the idea that totemism and 
exogamy arose in the ‘brother clan,’ and that in such a group the basis 
of human society was formed’. 

If we return to the theory that it is in the family itself, not in some 
larger group governed by exogamy, that the foundations of culture were 
laid, we have behind us all the findings of psycho-analysis as well as those 
of social anthropology, for, as Malinowski has pointed out, no society 
exists, however complicated its social grouping, in which the family is 
not also present. 

Just as the psychologist sees the individual make-up profoundly in- 
fluenced by the first,few years of life, so it is reasonable for the social 
psychologist to deduce the corollary autres temps autres mours—other 
conditions, other solutions to the eternal problem. The universal nucleus 
must, however, be recognized: the end in view is the formation of a 
harmonious group in which it is possible to retain the physically and 
mentally immature adolescents (who are, however, sexually potent). Ido 
not suggest that this was a conscious aim, but the advantage gained by 
those groups that achieved this difficult result was so great that they have. 
been able to leave offspring to carry on their traditions and so have come 
to inherit the earth. 

1 Primal Law, 1903. 
* Totem and Taboo, p. 241. 


3 Even this renunciation of the mother and banding together of brothers to form a group 
gives no hint of the origin or function of the brother-sister incest prohibition. 
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What then are the constant factors in the human family group, and 
what are those imposed by culture? At what age will any of these factors 
affect the child? If theory can be a guide to research in the discovery of 
new facts, these points are important. 

Monogamy and polygamy, the type of descent and of inheritance, 
infanticide or its absence, the practice of infant betrothal, pre-nuptial 
freedom, or enforced continence for one or either sex, must one and all 
affect the child in the family group and will react on the sexual life of the 
individual. But the period when these factors begin to influence the child 
should be studied, in order to observe whether they affect the primary 
attachments formed during infancy or later developments in childhood 
or adolescence. The problem for the social psychologist is thus twofold. 
He must define the composition of the fundamental human group, and 
trace the relationship to this group of the other social groups found at 
present among the lower cultures. He must then examine those customs 
and behaviour patterns among the ruder cultures, which apparently help 
to enforce the regulations of society and to uphold its cohesion, and ask 
how these reactions correlate with the fundamental family conflict. It 
will be found that some societies stress one aspect of the problem and 
others stress another, but in none does the emphasis fall exactly where it 
might have been expected according to psycho-analytic theory. 


Tl. THE FAMILY GROUP. 


The first part of the problem must be passed over briefly: much has 
been written already, and it is unnecessary here to make a comparative 
survey of the world to show that the family group founded on individual 
marriage is found everywhere; it is easier to say that there is no known 
society where its absence has been attested. But the family group 
founded on individual marriage implies neither monogamy nor lifelong 
partnership; all that is meant is that the mating of any pair of persons is 
socially recognized, and this recognition carries with it social obligations. 


II. THE OLASSIFIOATORY SYSTEM. 

I will deal with the classificatory system very briefly. This system is 
closely associated with the clan organization; it has certain well-recog- 
nized forms and many important modifications. It is found almost all 
over the world, in Asia, Oceania, Africa, and America; traces of its 
existence have been seen by some scholars in Europe, and are also present 
in China. The outstanding feature, in contradistinction to our own family 
system, is the extension of the use of terms denoting physiological kinship 
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to whole classes of persons, to some of whom physiological kinship cannot 
be traced. These persons are related to the individual either by real or 
fictitious links with persons who themselves are related. Examples may 
be taken of the simplest classificatory relationships, mother-child and 
brother-brother (or brother-sister). A child uses the term ‘mother’ not 
only to his own mother but to his mother’s sisters, not only to the true 
sisters of the mother but to those whom she calls ‘sister.’ All these 
women call him ‘child.’ He calls all the other wives of his father ‘mother,’ 
and as (by the same law which extended the use of the term ‘mother’ to 
his mother’s sisters), he calls his father’s brothers ‘father,’ so he calls the 
wives of his father’s brothers ‘mother.’ As the mother’s sister is ‘mother’ 
so the mother’s sister’s child is ‘sister.’ We must now return to those 
‘mothers’ who are ‘mothers’ because the true mother addresses them as 
‘sister,’ and we shall see that the children of such women are again 
‘brothers’ and ‘sisters.’ Thus a vast number of persons of the correct 
generations become either ‘brothers’ or ‘sisters’ to one another, or 

‘parents’ and ‘children.’ Yet the recognition of this classificatory re- 
lationship between whole groups of persons never obliterates the closer 
family ties which exist at the same time. 

With a system so widespread it is not surprising that the theory arose 
of a group larger than the family as the primitive group, with the family 
as an evolution from this larger group}. 

The classificatory system of kinship is usually associated with the clan, 
and clan organization is of great social value to those who possess it; it 
makes possible undertakings that would be beyond the scope of the family 
group, it fosters tradition and customs, and it gives to every member a 
social status. In carrying over the relationship terms from the family to 
the clan the gain in stability is very great, for these terms are already 
associated with certain rules of life which rest on sanctions of the most 
intimate kind: sanctions moulded by tradition, not imposed from outside 
but formed afresh by each individual as he reacts from infancy onwards 
to his emotional and social environment. It is clear that if submission to 
the incest prohibitions within the small family group is successful an 
harmonious group is produced, a group in which the adolescents in ex- 
change for their freedom of action gain the protection of the older genera- 

1 I have already mentioned the chief evidence that leads me now to reject this theory 
and to put in its place the evolution of the classificatory system and the olan from the 
primitive family, and will only refer here to the works of Mahnowski and to my paper, 


“Tnoest and descent, their influence on social organization,” in J. Roy. Anthrop. Inst. 1929, 
urx. For an account of the classical controversy see Westermarok, History of Human 


Marriage. 
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tion, while the older generation in exchange for the limitation of sexual 
liberty gains the co-operation of the younger generation. To produce this 
harmony, fear of the powers of ue elder generation must be modified to 
awe and veneration. f 

The process by which this comes about is twofold. The elders gain 
prestige for their knowledge of traditional lore and their skill in magical 
practice, but still more from the fact that in savage society a man’s in-` 
fluence rarely ceases at death. A dead father or ancestor is still interested. 
in the welfare of his offspring, and punishes them for neglect of himself 
or for other misdeeds; prosperity can only be hoped for when the 
ancestors are pleased. Hence transgression of the incest law offends not 
only the living parents but the dead ancestors. The sanction for the incest 
law is therefore religious; breaches are seldom punished by society, but 
punishment is usually automatic, and the evildoers either die or suffer 
from disease or barrenness. 

If we may suppose that the boundaries of thé family kinship group 
were extended until the clan was formed with the aid of the extended use 
of the kinship terms, we should then expect just what we find so com- 
monly in savage society: clan brotherhood and the separation of society 
into generations, and ancestor worship merging with the cult of heroes, a 
basis favourable to cultural growth and development. 


IV. MARRIAGE. 


The type of marriage consistent with primitive society must be 
examined before we can consider the extension of the incest laws to wider 
marriage prohibitions. The type of marriage depends ultimately on 
economic conditions, for though monogamy exists especially among 
hunting peoples there is no need to suppose that the monogamous 
marriage is necessarily the primitive type from which all others have 
evolved. Indeed there is a factor in favour of polygamy which may have 
a biological basist. Among many savage peoples coitus is forbidden to 
women during the later months of gestation’and for the period of lacta- 
tion. This regulation, especially during lactation, is accepted by women 
quite readily. It may be that lactation and the care of an infant does 
satisfy all a woman’s sensual needs; the custom certainly has survival 
value, for a child born to one woman every few years instead of yearly 
has a greater chance of care than one that is deprived of the breast after 
a year. If the economic conditions are good enough for a man to take 
more than one wife there is a greater chance of infant survival, and, owing 

2 This has been pointed out by Captain Q. H. Pitt-Riversin The Clash of Culture (1927). ` 

J. of Payoh. xxm. 8 17 
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to the interest in the child, sexual jealousy is not necessary between co- 
wives, given that the conditions are good enough for the support of each 
and that the first wife does not lose her status. 


V. Tae FAMILY RELATIONSHIP. 


We may now consider the relationship of parent and child. During 
‘infancy the only person besides itself of whom the child of either sex 
is aware is the mother. From her he receives all satisfactions and dis- 
appointments, and maternal love will cause the former to prevail. It is 
inconceivable thet the newborn infant is aware of its own sex, ¢.¢. that it - 
should know wheather it is of the same sex as or of opposite sex to its 
mother, but the emotional response to sensual satisfaction or disappoint- 
ment is displayed at once. This, however, is undifferentiated, and thus 
for some time emotions develop in the infant of both sexes in relationship 
to the mother only. In later infancy or early childhood the father enters 
the child’s life; his influence over the child will vary considerably, both 
according to the type of society and to the personal character of the 
father, for parental sentiment in the male has neither the force nor the 
stable character of maternal love. In late infancy the child recognizes 
that it gets a diferent response from persons who are like its mother, t.e. 
females, and persons who are unlike, i.e. males. At what stage it recog- 
nizes to which sex it belongs itself it is impossible to say. It is, however, 
observable that very young children, perhaps still in infancy, do respond 
differently to the sexes, though there may be much variation in the age 
and the degree of the response. At this stage it may be said that the child 
responds to sex according to its physical and mental capacity. Both for 
the boy and the girl there may be some rivalry with the male parent, for 
the father interferes with the infant’s complete possession of the mother. 
For the male infant he is the prototype of the adult male, ¢.e. that person 
of the same sex, apparently endowed with unlimited power (for the child 
does not differentiate between the possible and the impossible in the vast 
category lying beyond his‘own power). For the girl child there is.a 
difference: she has already become accustomed to the adult of her own 
sex, who is certainly omnipotent but on whom she, as well as her brother, 
can exercise all her infantile power. When the little girl first becomes 
aware of her father as someone different from her mother a new situation 
arises. Rivalry between the daughter and her father for the sole atten- 
tion of the mother may exist, but it is probably more easily overcome by 
her than by her brother, owing to a new interest that arises, i.¢. that of 
exercising the power, which she has already acquired over her mother, 
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on a creature quite different from her mother and hence from herself, 
although this difference may perhaps only be realized later. This interest, 
charged at present with only infantile emotions, is actually the beginning 
of sexual attraction. ‘ 

Here, in order to make clear my attitude, I may be permitted to 
insert a passage from a previous publication: 

In considering the attachment of the primitive infant to its mother we must not 
picture 1t as the baby in our own civilization, lying separated from 1ts mother ın cot 
or perambulator, becoming accustomed to the touch of many different hands and the 
sound of diverse voices, soon to find pleasure in hugging Teddy Bears and being 
distracted by bright-coloured toys. Comparison to the marsupial cub would really be 
closer, for the infant lies close to the mother’s body, suspended in skins by day and 
huddled in her arms at night, never far from the nipple. Even at the crawling and 
toddling stage the primitive child can seldom be left alone, and must spend a large 
part of its time balanced on ts mother’s hip. The effect of this on the mental make-up 
cannot be ignored; there can be few memories of infanoy and early childhood that are 
not associated with the mother, and it must be repeated that this condition is true for 
both sexes?. 


As the child passes from infancy to childhood social conditions will 
modify its behaviour. In early childhood the benefits received from its 
parents as well as their powers foster an attitude of love and respect. In 
later childhood the desire for independence will run counter to this, but 
need not greatly disturb it. At this period there is a tendency for girls and 
boys to divide into gangs of one sex, so that there often seems a natural 
separation between brothers and sisters; it is, however, doubtful whether 
this is enforced in savage society, while there is usually no check on sexual 
curiosity, childish investigation and satisfaction. Later, when adolescence 
is reached, there is often some form of initiation or puberty rite, during 
which sexual as well as other education is given, and as a rule after this 
period courtship and love-making begin. The youth has by now been 
taught with whom intercourse is permissible and with whom itis not. Itis 
of advantage that the lines should be drawn strictly—at least in theory— 
and the extension of the terms that have already been associated with a 
definite form of behaviour within the family, upheld by sanctions that 
are readily accepted, are useful in regulating conduct in the larger com- 
munity in which the adolescent finds himself. 

The attitude of respect gained in childhood is of the greatest advan- 
tage to the group; sexual relationship between parent and child arising 
later would be dangerous to the family, group (quite apart from the 

1 B. Z. Beligman, ‘‘Incest and Descent: their Influence on Social Organization,” J. Roy. 
Anthrop. Inst. 1929, LIX, 242. 
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directly sexual jealousies that such a situation might cause), for the child. 
would then be raised to the social level of the parent, who could no longer 
exercise the authority befitting the senior generation. From this point 
of view intercourse between father and daughter would upset the parent- 
child relationship and disturb the balance of the family group, just as 
much as intercourse between son and mother or between son and his 
father’s other wives. Stress must be laid on this, for most theories of 
incest deal only with the jealousy that would arise between father and 
son if the son were allowed sexual freedom within the family group. 
While it is easy to see that even in the absence of a law with supernormal 
sanction the father would prevail and prevent such intercourse until 
the son became as strong as he, and that the son in turn would show 
no pity to the father, it has never been shown how a woman could prevent 
intercourse between her husband and her own daughter, nor indeed why 
such intercourse should appear in so heinous a light, since no objection is 
made in savage society by a middle-aged woman to her husband taking 
another wife as young as her own daughter. But if the prohibition of 
incest is looked upon as a social law regulating the behaviour of an entire 
social group (the family), rather than as a rule that gives old men sanction 
for checking the desires of their sons, the avoidance of both types of 
parent-child incest can be understood as safeguards to parental authority. 

The parent-child type of incest, socially regarded, is the law that 
prevents one person marrying two spouses who stand to one another in the 
relationship of parent and child. The value of the parent-child incest law 
to the family group is very great, for the authority gained naturally by 
the parents over the children during the period of their complete de- 
pendence is thereby sustained indefinitely. No doubt adolescents desire 
to exert their independence, but should they at the same time be able 
easily to satisfy their sexual desires within the family, and thus dispossess 
one of their parents, the blow to parental authority would be such that 
the family group could hardly survive. If, on the other hand, a social law 
can be accepted which at the same time protects the mother from the son 
and the daughter from the father, the authority of both parents can be 
maintained over the children until they seek mates outside the family 
and themselves gain the social status of seniors without encroaching on 
that of their parents. The father keeps his authority over the family by 
accepting a rule that deprives him of intercourse with his daughter. In 
doing so the father gives up a conscious advantage, for there can be no 
doubt that young girls are attractive to mature men. Whether the women 
in accepting the parent incest barrier give up a conscious advantage, or 
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only a fantasy arising from unconscious infantile emotion, may be 
questioned, but they certainly also stand to gain by retaining their 
maternal sway over the household. 

From the adult point of view the question is largely a social one, from 
that of the rising generation it is psychological. Whether the Freudian 
hypothesis be accepted in its entirety or not, few people can doubt that 
there is such a thing as infantile sensuality!, and that fresh associations 
made during life will follow the lines of the earliest associations. Thus the 
adolescent sexual attachments will follow patterns formed by prescribed 
infantile attachments. There is, at least in the unconscious, such a thing 
as a parent-incest situation. In the healthy adolescent the parent image 
is, however, replaced by a substitute (and there is no reason to regard the 
savage as a neurotic suffering from a parent fixation), a substitute who is 
far more likely to be young than of the age of the parent, so that in 
accepting the taboo on parent-child incest and so prolonging their own 
subjection to their parents it is doubtful whether savage children re- 
nounce any conscious desire at all, but merely retain in the unconscious 
an attitude towards the parents which at first was only charged with 
infantile sensuality and now has been reinforced by adolescence. 

When the father accepted a barrier between himself and his daughter 
it is unlikely that he would permit his sons to take the very mates whom 
social pressure had caused him to renounce. The triumph of the sons over 
the father in mating with the sister would be unbearable, and considering 
the probable physical immaturity of the latter it would be unlikely that 
they could succeed without their father’s consent. If the fathers renounce 
all sexual approach to their daughters the sons must do so too”, Thus the 
brother-sister taboo imposed upon the younger generation by the father, 
not only prevents rivalry between brother and brother and between sister 


1 I have used the expression ‘infantile sensuality’ rather than ‘infantile sexuality, 
found in psycho-analytio literature, because to many people it is incongruous to speak of 
sexuality so long before genital maturity. 

* Compensation in work or kind paid to the bride’s father is a factor of great importance 
in savage marriage. Here we see an element that adds to the stability of marriage, that of 
property. It may well be that the development of this factor has buttreased both the 
father-daughter incest taboo and that between brother and sister, though it is by no means 
ita only function. In actual fact the bride-wealth is almost invariably received by the bride’s 
father, but very frequently is ear-marked to provide a bride for the son. Thus the brother 
has a great interest in his sister and is often looked upon as her guardian; the bride-wealth 
acts as a guarantee for the stability of marriage and marks the legality of the children. The 
situation between brother and sister is thus a delicate one; ordinarily she provides a wife 
for him, often he may feel real affeotion for her, so there is need for a definite behaviour 
pattern, which in many peoples is shown by ceremonial avoidance. 
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and sister, but it removes a second sphere of rivalry between father and- 
son. The two incest taboos are therefore complementary to one another, 
and together eliminate certain possible sources of disharmony within the 
family group. 

The incest barriers can be seen to have biological value, not by pre- 
venting inbreeding, but by forming strong groups capable of rearing 
strong ofispring. While demonstrating the function of the incest laws, I 
do not put forward any theory of the origin af these laws beyond their 
biological survival value: 


VI. Dzsoznr. 


Tt is necessary to digress somewhat on the subject of descent, for 
though it is of great sociological importance its significance has been 
frequently misunderstood. Descent does not attach the infant to the 
group of his parents, birth and rearing do that; descent attaches a child 
to a definite social group. It is seldom that parental bonds are interfered 
with during the early years, so that the mode of reckoning descent prob- 
ably has little influence on the young child in his earliest environment; 
but descent, authority, succession to office, occupation and the in- 
heritance of property, are all very important matters which affect the 
individual in the later periods of childhood. In the earliest and simplest” 
forms of society, however, these factors could not have been important. 
Children being brought up by the parents, the parents naturally exercised 
authority, taught the children all they knew, and left them what they 
possessed. It would probably be immaterial whether such valuables were 
taken by the sons (patrilineal inheritance) or by the daughters. The skill 
to use an object would be more important than mere possession, and this 
might be taught to sons and daughters or to the mates of daughters. 
Whether in such a state people were aware or not of the physiological 
meaning of fatherhood is unimportant? What is now known as matri- 
lineal descent and inheritance could hardly occur in the simplest society, 
for that implies a close bond throughout life between the respective 
families of brother and sister, consciously fostered by custom, so that the 
child of the sister becomes a man’s heir. Such a condition implies a con- 
siderable degree of social organization, and is usually associated with clan 
organization. In matrilineal society to-day the young child is brought up 
with its real parents, and Malinowski has shown how the ignorance of 
physical paternity in the Trobriands does not interfere with the affection- : 


1 Malinowski, Sex and Repression in Savage Society (1927); Ernest Jones, “Mother-right 
and the sexual ignorance of savages,” Internat. J. Psycho-Analysis, 1925, VI, part 2, 100, 
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ate interest a man takes in his children, so that even in a highly organized 
matrilineal culture this feature does not affect the young child. 

Thus, in primitive society when social organization has not passed 
beyond the stage of the consolidation of the family, and to the child under 
four years of age in any state of society, both the form of descent and the 
real understanding of paternity are immaterial. 

It is not, however, only in matrilineal society that paternity is dis- 
regarded. Even when paternity is well known, sociological rather than 
physiological factors often determine the descent of a child. Among 
many of the African patrilineal peoples it is neither marriage, maternity, 
nor paternity that clinches the matter, but the payment of the bride- 
wealth. Thus, among the Shilluk, in questions of divorce the descent of 
the child depends entirely on the payment of the bride-wealth. Among 
the Bari, should a man marry his mother’s brother’s widow without 
exchange of bride-wealth—a thing sometimes done when there are many 
widows and the heirs have already been satisfied—the man is not father 

: to his own child by this woman but cross-cousin. In matters of authority 
and property the dead man’s heir counts as the child’s father. These are 
special examples of an attitude towards descent widely current in Africa. 
Adoption, so common in Melanesia, is further evidence of the sociological 
attitude towards parenthood. 

` Tn larger groups than the individual family a new situation is seen. It 
may be supposed that as soon as the struggle within the family had been 
solved by the imposition of the incest barrier, and economic conditions 
were favourable, larger groups would tend to form. These may have been 
on any basis, both sons and/or daughters remaining close to the parental 
sphere, or the brothers working together and settling together. 

Such indefinite groups would, however, tend to split in any direction, 
and would never form such a stable foundation for the building up of 
custom and tradition as a group founded on some kind of descent. If it 
did not split (though economic need really precludes such a possibility) a 
community would find itself eventually related to the whole known world. 
Thus every form of descent is limited, ether naturally or artefictally. An 
artificial limitation has great advantages, as a natural limitation is apt 
to be brought about by strife or enforced migration. Indeed throughout 
the world we find an artificial limitation to descent. For a long time an- 
thropologists only recognized matrilineal and patrilineal descent (and 
probably only noticed the former because it seemed ‘so unnatural,’ not 
realizing that the patrilineal descent to which we are accustomed is 
equally artificial); argument ‘about their respective priority obscured 
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further understanding. Malinowski was perhaps the first to clear the issue 
by insisting on the social importance of that group from which descent 
is not traced. 

From the study of Deacon’s work on Ambrym! I gained a further 
understanding of descent and hence the key to all marriage regulations. 
It has already been pointed out that all methods of reckoning descent are 
conventional except the equal bilateral system, in which relationship to 
both parents is regarded as of equal value. This system has, however, great 
disadvantages, for one has only to go back four generations to find oneself 
related to sixteen different family groups, with kinship ties to them all, 
while another generation doubles the number. The burden of such a 
method when associated with the classificatory system would be in- 
tolerable unless some limit were put to the number of generations forming 
a kindred group, or the extension of the idea of incest given up and 
endogamy allowed. As a matter of fact, both these solutions have been _ 
reached among different peoples. Other obvious conventions are the 
limitations of descent to the line of either one parent or the other (matri- 
lineal or patrilineal descent). In the six-class system of Ambrym de- 
scribed by Deacon I was able to work out two other types of convention, 
and in that of Pentecost a quite unexpected development led me to 
recognize another form. I have been able to define (1) bilateral descent 
with matrilineal dominance, (2) bilateral descent with patrilineal domi- 
nance, (3) asymmetrical descent with matrilineal dominance (i.e. a system 
in which the two sexes do not reckon descent in the same way), (4) asym- 
metrical descent with patrilineal dominance, making in all seven methods 
of reckoning descent’. 

By means of a recognized form of descent a social group thatis founded 
on kinship and is larger than the family gains the social solidarity that is 
necessary for it in the struggle for existence. 


1 “The regulation of marriage in Ambrym,” J. Roy. Anthrop. Inst. 1927, LVI 

2 Types 1 and 2 are characterized by segmentation into groups in which each genera- 
tion is separated from ita suceeding and preceding generation and associated with the 
alternate generation. 

3 Bee my papers, “Bilateral descent and the formation of marriage olaases,” J. Roy. 
Anthrop. Inst. 1927, uvu; “Asymmetry in descent, with special reference to Pentecost,” 
ibid. 1928, LVuT; “Incest and descent, their influence on social organization,” tbid. 1920, 
LIX. The theoretical possibility of an eighth form of descent, by which males are descended 
from the father and females from the mother, should further be granted. 5 
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VII. MARRIAGE PROHIBITIONS. 


Exogamy is an extension of the brother-sister incest prohibition. on a 
unilateral basis. Anyone whose status resembles that of the sister is 
theoretically non-marriageable. The behaviour towards the own sister is 
observed in a more attenuated form towards all the large group of women 
called ‘sister,’ extended and limited by the conventional law of descent 
accepted in the society. 

With matrilineal descent marriage between the children of two sisters 
is forbidden, but not that between the children of two brothers or of 
brother and sister, while with patrilineal descent marriage is forbidden 
between the children of two brothers. 

Exogamy prohibits one type of parent union but not both; exogamy, 
however, never stands alone, and union with both parents is always for- 
bidden. Frequently clansfolk of both parents are forbidden in marriage, 
and sometimes the clansfolk of the four related clans. Sometimes the 
clan of the parent through whom descent is traced is forbidden, and all 
near relatives of the other parent, the interpretation of ‘near’ varying in 
different societies. Or society may be divided into two moieties (dual 
organization), and with either matrilineal or patrilineal descent all ortho- 
cousins are forbidden, while cross-cousins are considered suitable mates. 
In some cases all relatives, or indeed the whole community, fall into more 
complicated groups, and the laws that regulate them appear arbitrary. 
Thus, out of the twenty types of second cousin which every individual 
can claim, marriage with only certain types is allowed and this is so in the 
famous Australian four- and eight-class systems. Marriageis hereregulated 
by the less obvious methods of descent mentioned above. Once the 
systems of descent have been recognized it will be seen that the vast 
majority of marriage prohibitions fall into line as extensions of the 
brother-sister taboo, dependent on the particular convention of descent 
accepted in each society. 

There is another class of marriage regulation, which does not fall under 
the brother-sister taboo. In order to understand these we must return to 
our definition of the parent-child type of incest. I have defined this as the 
law that prevents one person marrying two spouses who stand to one another in 
the relationship of parent and child, for this includes the fact that neither 
a man nor a woman may marry his or her own child and the extension 
of the taboo to the polygamous family, as well as those other marriage 
prohibitions—to be considered presently—which with those founded on 
the brother-sister taboo cover the whole field of marriage regulations. 


s 
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I have suggested that the parent-child incest barrier in all grades of 
civilization as we see it to-day, and presumably in primitive society, is 
not a device that merely checks the lust and savagery of father and son, 
but one that, coupled with the brother-sister barrier, makes possible the 
formation of workable groups—first the family and then the clan—and 
lays the foundation for groups of all kinds in more complex societies, A 
careful examination of jealousy may give weight to my contention; 
despite the common belief that this is a natural adjunct to love, it is not 
at all safe to predict its absence or presence either among savages or 
among so-called civilized peoples. Jealousy is undoubtedly strengthened 
or weakened by conventional public opinion. Customs of exchange of 
wives, rights of access of diverse kinds so frequently found among 
savages, have attracted so much attention that it was considered by some 
` writers that savage love was mere lust, in which personal choice, fidelity 
and romance were unknown. More careful observation shows that this is 
entirely untrue. I have suggested (p. 257) a possible biological reason for 
the modification of female jealousy. There are at the present day many 
millions of women who in their own social milieu lead a normal life with 
the certain knowledge that they are not the sole possessors of their 
husband’s love; many a middle-aged woman takes an affectionate interest 
in a co-wife young enough to be her daughter. Why then the impossi- 
bility of marrying both mother and daughter, as seen in the father- 
dayghter incest law and in its extensions to marriage prohibitions? 
Jealousy cannot be the only factor, and I must again emphasize the 
danger of upsetting the social distinctions between the generations, as 
well as call attention to that subtle but important relationship of ‘in-law.’ 

If this is granted it is easy to understand the carrying over of the 
father-daughter incest prohibition to the widespread rule that a man 
must not marry a woman related to the first wife as daughter (either really 
or in the classificatory sense), as well as the elaborate precautions that 
are taken to prevent relations between a man and his wife’s mother. This 
is not the only factor in ‘mother-in-law avoidance’; suffice it to say 
that if the sexual aspect of the mother-in-law taboo! is looked upon as 
a safeguard against breaking down the distinctions of generations, it is 
not one of the ridiculous or barbarous customs of the savage, but falls into 
line with other regulations which help to secure the solidarity of the 
group. 

Having examined briefly those marriage prohibitions that are ex- 
tensions of the brother-sister incest and the father-daughter incest 

1 For other aspects of the taboo, see pp. 269, 270. 
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barriers, we must return to the mother-son incest barrier, or the law that 
one woman may not marry two men related to each other as father and son. 

The usual extension ‘of the mother-son incest barrier—besides its 
extension to all who are called ‘mother’ in the classificatory sense-—is the 
prohibition against a man marrying his father’s widows. It must be noted 
that there is no convention in savage life to safeguard the mother-son 
relationship. It is true that during initiation ceremonies the separation 
between mother and son is rigid, the mother among some peoples keeping 
up the fiction that the son is dead; but this, where it occurs, usually lasts 
for a short period. 

Yet, according to the findings of psycho-analyais, it is the mother-son 
relationship that is fraught with so many difficulties and the solution of 
which does so much to form a man’s true character. How is it that this 
situation appears to affect the savage so little? As in normal savage life 
the mother is not avoided, so women who are addressed as ‘mother,’ > 
though unsuitable as mates, are not protected by any precautions to 
avoid them. It is not a satisfactory answer to the question to say that 
the conflict must be so deeply repressed that it is entirely unconscious, 
because other conflicts, which among ourselves may be relegated to the 
unconscious, show clearly in savage behaviour even if the motives are not 
consciously recognized. That indeed is the main difference between the 
savage and the higher cultures: in the former the conscious and uncon- 
scious are not so strictly separated; motives that are not consciously 
recognized get free expression in symbolic and ritual behaviour in ordi- 
nary life, so that it is unlikely that a desire would ever become so deeply 
repressed in savage cultures as among ourselves. Does the savage mode 
of life have a different effect on the mother-son attachment to that found 
among Europeans? Certain factors in ordinary life may make it easier for 
the savage to solve his parent complex and harder for him to solve that 
of brother and sister as compared with the European, so that for him the 
real conflict lies in the brother-sister relationship, whether the maternal 
or paternal pattern of descent be accepted. 

Owing to the common taboo on coitus during infancy, the possession 
of the mother by the infant is more complete than among the civilized; 
he probably feels no shocks of jealousy, due either to the presence of the 
father or to the birth of another child, until he is well over two years old 
and often for much longer’. Ordinarily the father, as well as the mother, 


1 The question of the taboo on coitus requires further investigation. Among some people 
it appears to be kept stringently, while among others only penetration is avoided during the 
long lactation period. 


268 The T neest Barrier 


is indulgent; weaning is usually so gradual a process as to be hardly per- 
ceptible, and neither parent appears to interfere with the child’s earliest 
sensual or curiosity impulses. When of an age for companionship with 
children of the opposite sex no guilt is usually attached to his play; he is 
able to satisfy his curiosity and desires with a sister or sister substitute, 
so at this stage he is not thrown back in fantasy to his infantile attach- 
ment to his mother. His attachment passes without any checks from the 
mother to the sister or a substitute, and continues until adolescence. 

An example from the Azande, given me by Dr Evans-Pritchard, 
illustrates behaviour in a comparatively advanced patrilineal society. 
The Azande have a saying, “Desire of women begins with the sister.” 
Children of about six or seven begin to play at houses, where they go in 
couples and behave as grown-ups, especially imitating the sexual activi- 
ties. If the father discovers that his son is indulging in this sort of 
- play—and apparently his first efforts are often with a sister—he beats 
him, but it is especially the incestuous aspect of the act that is punished, 
and the child begins to learn, first that incest is reprehensible, and then, 
from the:talk that he hears as well as from advice given him by his 
mother, that adultery is punished in the most terrible way by castration. 
This teaching points out what is and what is not permissible, but does not 
repress the idea of sexual development. 

The absence of a latency period, so well described by Malinowski for 
the Trobriand Islanders and borne out by Evans-Pritchard! in a very 
differently organized society, is perhaps characteristic of most savages 
and has psychological importance. About the time of puberty the savage 
child receives a violent check; if he has not already been taught in child- 
hood he must now learn to make love only to girls who, though of his 
sister's age, are not ‘sisters’ even in a remote degree. He may, or may not, 
have been prepared for this by sister avoidance—frequently there has 
been no such custom. Eventually, after a considerable amount of love 
and-courtship, a mate is chosen and a new phase of life is entered. With 
marriage he has to start-relationship with a new family group, indeed in ' 
a new clan; he must step warily; not only is a good relationship to his 
wife necessary, but to her-whole family group, for should he offend any 
of them the reaction would be felt not merely by himself but by his group. 
Thus he stands as an intermediary between two groups, each of which for 
certain purposes is capable of acting in unison. It is towards the elder 
generation that he must be most on his guard; he must show them re- 
spect, and any hint of familiarity might be taken amiss; therefore a con- 


1 Unpublished material, 
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ventional ceremonial attitude is of great value. Any breakdown of the 
barrier between the generations is a danger to savage society. There seems 
to be a social necessity to retain the authority of the elders, who are the 
storehouse of traditional knowledge, even when their physical powers 
have begun to decrease. 

Another factor in the behaviour towards the wife’s parents is potent: 
every savage (man or woman) wants offspring, whether these are even- 
tually to belong to his own group or to that of the spouse (according to the 
convention of descent accepted among his people), or even if, as with 
some forms of descent, they should belong to neither. He himself keeps — 
in touch with his own ancestral spirits, who are always interested in the 
continuation of the line (whether reincarnation is believed in or not), and 
he will naturally look to them for favour with regard to his offspring. But 
the children are not his alone, they also belong to the line of his spouse, 
and the curse of an ancestor in the wife’s line may cause the children to 
die or the wife to be barren. The favour of ancestral spirits on both sides 
of the family is needed, hence an added fear of the parents-in-law. Another 
factor is the economic one: there is usually an exchange of gifts at mar- 
riage, and this is a matter that must, if possible, be arranged without ill 
feeling. It must be remembered that it is not only the mother-in-law 
who is treated with ceremonial respect and avoidance; the attitude is 
extended, to many others, and varies from tribe to tribe, but frequently 
occurs between persons of the same sex related by marriage. Therefore, 
though the sex taboo enters into the matter of mother-in-law avoidance? 
it does not cover the whole ground. Rigid taboos and prescribed cere- 
monial behaviour safeguard the situation. 

Conditions of a different kind further link the mother-in-law taboo 
with the prohibition from marrying mother and daughter (t.e. the father- 
daughter type of incest). Sometimes a man or boy may be betrothed 
to a child in arms, or be given the promiseof a child yet unborn; in such 
cases he must wait many years for his bride, and during all that time 
he must treat the prospective mother-in-law with respect. In such cases 
the mother-in-law taboo is practical, for the temptation may be real. 
Infant betrothal is,- however, only one element in the mother-in-law 
relationship and must not be regarded as accounting for its inception. 

In distinction to the suggestion that the mother-in-law attitude is 
associated with the father-daughter incest barrier, is the theory put 
forward by Freud that it is an extension of the mother-son incest barrier. 

1 M. Maus, “Parentés à Plaisanteries,”” Hoole pratique des Hautes Biudes, Section des 
Sciences Religieuses, Annuaire, 1927, 1928. 
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He sees in the attitude to the mother-in-law a revival of the mother-son 
incest attitude, and looks upon avoidance as a repetition of the behaviour 
adopted to avoid incest with the mother. The objections to this theory 
are that, whereas the mother-in-law behaviour pattern is widespread, 
avoidance of the mother is rare, and in savage society the son does not 
enter his wife’s family to repeat i in it a situation which he previously held 
in his own, but when he marries he begins a new relationship to a new 
social group, and undertakes new responsibilities. 

We may now review the main marriage prohibitions found throughout 
the world. They include the parent-child and brother-sister incest taboo, 
` all other prohibitions are derived from these and are extended by means 
‘of (1) clan exogamy with matrilineal or patrilineal descent; (2) dual. 
organization with matrilineal or patrilineal descent; (3) kindred grouping 
with bilateral descent; (4) four, eight, and also six-class groups with 
bilateral descent and either matrilineal or patrilineal dominance; and 
(5) three and six-class groups, where brother and sister may not marry 
sister and brother (the rules of descent being different for men and for 
women). 

Of all these prohibitions only those founded on kindred grouping 
preyent the marriage of persons related by blood. All the other prohibi- 
tions work in entirely arbitrary ways, dividing up the cousins, according 
to the recognized method of tracing descent, into marriageable or non- 
marriageable. It has been shown that these prohibitions are extensions 
of the rule that true brother and sister must not mate, and the particular 
pattern is dependent on the type of descent adopted in each form of 
society. This formidable list of regulations testifies to the strength of the 
brother-sister temptation and the importance attached to the prohibition. 
Regulations dependent on the parent-child barrier also exist and have 
been mentioned, but they are less numerous; moreover, as will be seen 
presently, regulations at variance with these rules are widespread and 
appear to function smoothly. 


VII. EXOEPTIONS To THE RULE, AND EXCEPTIONAL REGULATIONS. 


A further method of examining the strength of the incest barriers is 
to consider the exceptions and see which type they follow predominantly. 
These fall into four categories: 

(1) Those exceptions to the rule when the individual knows that he is 
transgressing but cannot resist the temptation. 

(2) Among certain peoples there are privileged classes who are 
allowed to enter into unions which are taboo to the rest of the community. 
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(3) Among certain peoples unions are legally formed which are not 
allowed generally and are looked upon askance by neighbouring tribes. 

(4) Exceptions for magical purposes. 

(1) Itis dificult to give any exact estimate of breaches of the law, but 
where the observer has had sufficient knowledge of the people to investi- 
gate the matter, a large number of brother-sister unions—true sister, 
half-sister, and the classificatory sister—have come to light, while records 
of parent-child unions have been comparatively raret. 

_ (2) ‘Tt has long been known that the Azande royal clan (the Avungara) 
has disregarded all restrictions on marriage, and Dr Evans-Pritchard has 
recently made an intensive investigation of these people. The Avungara 
do not consider themselves bound by any restrictions at all, unions 
between children of the same father and of different mothers are the rule, 
and unions between father and daughter are common; Dr Evans-Pritchard 
only heard of one union between children who were considered full 
brother and sister; moreover this chief suffered from leprosy—the punish- 
ment that is believed to fall on commoners who infringe the rules of 
incest or exogamy. Even this couple were not true brother and sister, but 
children of one father, their respective mothers being sisters. 

I cannot here discuss the social and economic significance of the 
Avungara marriages, but it must be understood that the chiefs take a 
large number of commoner wives as well as their relative wives, and that 
the former bear most of the children; nor are the children of the brother- 
sister unions specially regarded as heirs. The incestuous marriages 
practised by the Avungara give the men entire freedom of choice, and 
they generally say that they marry their sisters because they consider 
them good-looking; their children take no precedence over the children 
of commoner wives. The women living in the wealthy households of their 
fathers and brothers are freed from all work and responsibility, so far - 
as possible they shirk the duty of bearing children, and are notorious 
for their Lesbian practices. Both parties are freed from the laborious 
duties to ‘in-laws’ usually involved in ordinary marriage. 

Thus the marriage of the Avungara woman has not the stability of 
that of the commoners, indeed her position is not very different from 
that of a Shilluk princess, who is not allowed to marry but may take 


1 See Malinowski (Sex and Repression in Savage Society), who notes a large number of 
breaches of the brother-sister incest law, one case of incest between father and daughter, 
and none between mother and son. See also Raymond Firth (“Marriage and tho classifi- 
catory system of relationship,” J. Roy. Anthrop. Inst. Lx,) and unpublished notes by E. E. 
Evans-Pritchard. 
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lovers as she pleases; incest is not forbidden, but as, among the Shilluk, 
children are never brought up in the royal household and two royal 
children are not brought up in the same village, no special temptation 
to incest exists. 

The marriages of the royal family in Ancient Egypt are no guide, as 
these were doubtless actuated more by the desirability of finding a suit- 
able mate for the heir apparent than from free choice. The same would 
probably apply to the royal family of Burmah, who until recent times 
practised incestuous unions—chiefly between half-brothers and half- 
sisters. 

(3) The remarriage of widows falls into the third class of incestuous 
union. In savage society it is important that everyone should have a 
definite social status, and the status of widows requires economic and 
social consolidation. As a rule, especially where there has been an ex- 
change of bride-wealth, unless she is considered wife to the deceased even 
after his death, the widow belongs to the group of her husband and her 
maintenance becomes the duty of the heir, this being usually solved by 
marriage with her. If the woman is old the marriage may be entirely 
formal, but the woman has a place in the household of the heir. If she 
is young—and with polygamy it often happens so—the heir actually 
marries her unless she raises objections and prefers some other man, when 
the arrangements for the marriage are made by the heir, and all customary 
exchange of bride-wealth is with him. 

When inheritance passes in the maternal line, and descent is also 
matrilineal, such marriages do not transgress the rules of incest or exo- 
gamy. The heir, the sister’s son of the deceased, is necessarily of a different 
clan, and as a rule he has not addressed the wife of his maternal uncle by a , 
term that is associated with the mother. 

. Where descent and inheritance is patrilineal the arrangement is 
similar, though it looks very different, for the widows are inherited by the 
sons. No man will ever marry his own mother, and if she does not wish 
to remarry arrangements will probably be made for her to live in his 
household, but among many peoples, especially in Africa, he does marry 
the father’s other widows, unless they wish to make other arrangements, 
in which case he must receive the bride-wealth. While the father lived 
these women were addressed as ‘mother,’ yet the change of status seems 
to cause no shock. Among the Shilluk, where this is the usual practice, 
a further custom occurs which seems to break all rules. The Shilluk allow 
wide rights of access; a man may go to the wife of any man whom he calls 
‘father’s son,’ as well as to the wife of any man whom he calls ‘father,’ 
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_ except his own mother. When asked whether the father did not object, 
my informant replied that he might, but that he could do nothing, and 
it was better for him that this should happen than that his son should 
commit adultery, for then the weight of the very heavy customary fine 
would fall mainly on the father; further, a father who took young wives 
to himself before helping his adult son to get a wife would be looked upon 
askance. In several other African patrilineal tribes the son is allowed to 
cohabit with the younger wives of his father when the latter is old, 
though perhaps among most peoples the privilege is accepted as a favour, 
not taken as a right as among the Shilluk. 

With matrilineal descent and inheritance, and matrilocal marriage, 
another type of infringement of the general rules may occur. Among ' 
some of the tribes of Assam, where the woman herself is the heir and her 
husband her executor, if his wife dies the widower must marry the next - 
woman of kin so as to administer the property, even if the next of kin is his 
wife’s mother or her daughter. Among some American tribes, for similar 
reasons, a man may marry a woman and her daughter. 

The remarriage of widows is regulated by the type of descent re- 
cognized, and by the attitude towards property. It is remarkable that 
among some patrilineal peoples the association of the wives of the father 
with the mother, and the fact that these women have previously been 
addressed as ‘mother,’ does not prevent them from being legally taken 
as wives. It may be suggested that the social necessity of remarriage for 
the widows overweighs any other consideration, but this could not be so 
among people who were obsessed by a fear of incest with the mother. 

(4) The examples that I have collected in the last category, t.e. ex- 
ceptions for magical purposes, all come from Africa, and they include 
both the brother-sister type and the father-daughter type, but the brother- 
sister type seems to predominate. 

Considering these exceptional cases—both those that are breaches of 
law and those that conform to special law—we have more evidence for 
the occurrence of brother-sister incestuous unions than for parent-child 
unions. Father-daughter incest occurs both with matrilineal and patri- 
lineal descent (in the first case where it is not a breach of exogamy, in the 
second where it is). Mother-son incest is only condoned for the purpose 
of succession, a8 in Ancient Egypt, and has very rarely been observed. 
Among many peoples the remarriage of widows who stand in the mother- 
son relationship occurs, and the situation does not appear shocking, so 
that it may be’ assumed that it does not stir up latent feelings of guilt 
towards the mother. 

J. of Psych, xxn. 3 18 
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Our examination of savage-laws and customs has thus led us to the 
conclusion that the problem of brother-sister incest has neither been 
solved nor relegated entirely to the unconscious. In all except endo- 
gamous peoples it is an'important factor in conscious behaviour, and 
accounts for the most complicated marriage regulations. The same does 
not appear to be true of the parent-child incest problem. 


IX. Toe VALUE, OF MARRIAGE PROHIBITIONS. 


We may now ask, what is the value of the marriage prohibitions? 
There can be no doubt of the great cultural and survival value of the 
incest prohibitions, the three laws being accepted as complementary to 
each other. By this means the adolescente remain within the group to | 
strengthen it and improve its capacity for action, especially to increase 
the food supply. There is perhaps a further biological factor, apart from 
the question of inbreeding, that may have survival value, A dysgenic 
factor in parent-child incest is that, one parent being considerably older 
than the other, the offspring may be left without adequate provision 
when the older one dies, while brother-sister incest would allow the 
mating of two immature partners, and the mere fact of the prohibition 
must lengthen the courting period and allow more chance of the mating 
couple becoming mature. l 

The extension of the incest laws beyond the family to marriage 
prohibitions presents a different problem. It must be clearly stated that 
exogamy has no biological advantage (if in-breeding is regarded as an 
evil). Exogamy encourages rather than discourages the marriage of near 
kin, for exogamy is always based on a conventional view of descent which 
disregards half the relatives. No one could seriously contend that it is 
more eugenic for the children of brother and sister to mate than for the 
children of two sisters or of two brothers, yet the former is the favoured 
marriage among a large number of exogamous peoples; the four-class 
system and the dual organization allow the same marriages of cross- 
cousins; the eight-class system does not allow the marriage of first 
cousins, but allows the marriage of certain second cousins and not of 
others; the tri-clan and six-class systems again differentiate the cousins 
in an entirely arbitrary way. On the social side the advantage is at first 
hard to realize, for it cannot be said that an exogamous clan is in actual 
fact a more harmonious social group than the endogamous Maori hapu or 
the endogamous Arab sub-tribe. 

What then can be the reason for the survival of this hampering in- 
fringement on free ane It can only be-seen in ani indirect way. The 
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classificatory system of kinship carried the behaviour pattern developed 
within the family to the clan, and with regard to respect for elders and 
collaboration of kinsmen the advantage in social cohesion is very great 
indeed. The restrictions on marriage that‘are associated with this form 
of social structure cannot fail to be irksome, but with these very restric- 
tions go advantages, for if certain groups of women are excluded as mates 
other groups are left over, and it is easy to claim that these women, 
being restricted from their own clansmen, are rightful mates. So, para- 
doxical as it may appear, the actual function of the marriage prohibitions 
seems to become not so much a restriction on choice, as the institution of 
a legal right to marry within certain groups. 
X. COMPARISON OF THE INCEST BARRIER IN SAVAGE AND 
CIVILIZED SOCIETY. 

Tf my thesis concerning the part played by the incest barrier in 
savage society is correct, then I may presume to draw an inference from 
it, dealing with our own society. 

Western European civilization lays stress on the ignorance (so-called 
innocence) of children, chastity of women, monogamy and yet the fe- 
cundity of married life, and has encouraged a latency period and fixation 
of the infantile emotions on the parents. This type of culture encourages 
so strong an ambivalent attitude (love and revolt) towards the parents 
that either element may tend to become fixed on them or on substitutes, 
and the brothers and sisters grow up in comradeship in which as a rule 
there is but the slightest sexual element. As the adolescent love ideal is 
mainly founded on the attachment to the parents, not on that towards 
brothers and sisters, the protective and tender emotions in love are ' 
fostered. 

In savage society, on the other hand, the child suffers less from emo- 
tional shocks at the hands of its parents; ideas of guilt are less strong, 
there is as a rule no check on childish sexual curiosity, which young 
children can satisfy with sisters or other children of similar age. This easy 
transition of the emotions from the parents to contemporaries allows the 
child to pass from parent to sister love, and so what may be called the 
rough and tumble element in the emotion is encouraged rather than the 
protective element. 

The breakdown of the authority of parents and the loss of prestige of 
elders, which is in process to-day in all ranks of civilized society, may tend 
to alter the attitude towards incest and hence towards love; and though 
the results may not be entirely foreseen, in the rising generation the male 
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protective element and male jealousy both appear to be less prominent 
than in the recent past. 


XI. Cononusions. 

Civilization is seen in the capacity of man to live in organized groups. 
To this end natural impulses become modified for social gains. 

The family, the first human group, became consolidated by the 
acceptance of incest barriers. 

These barriers were not consciously formulated, but arose, not 
specifically to check the lust of the pater familias, but in the production 
of an harmonious family group, and actually changed it from a natural 
to a social group. 

The sanction for the incest barrier is primarily the persistence 
through childhood of the infant’s belief in the omnipotence of the 
parents, later developed into a religious attitude and consolidated by 
rites expressive of ancestor worship. " 

Tho persisting family is a social group with such survival value that 
other societies which may have ignored the incest barrier have died out. 
The family group is the pattern on which all other groups are formed. 

With the formation of the clan and the classificatory system of 
relationship the rules of incest became extended. 

Descent is reckoned not on two conventional principles, but by seven 
methods; when these are recognized all marriage prohibitions can be seen 
as extensions of the two primary incest prohibitions, that between parent 
and child and that between brother and sister, and investigation shows 
that the latter is the more important in savage society. The restrictions 
on marriage can thus be looked upon in each society as a reflection of its 
people’s fear of incest. 

The solution of the familial conflict is influenced by social conditions, 
and savage life leaves the brother-sister relationship so unsolved that it 

-is a matter of conscious concern, while the parent-child type, especially 
that between mother and son, usually presents no social problem. 


(Manuscript received 19 September, 1931.) 
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The Psychology of Clothes. By J. C. Fiuvest. London: The Hogarth Press, and 
the Institute of Psycho-Analysis. 1930. Pp. xv + 242. 21s. net. 


Although Dr Flugel approaches and treats his task in a scientific spirit, he has 
produced a lively and amusing book, which once begun it is difficult to lay aside, no 
matter how much one may question some of the fundamental assumptions or 
dis with the method of their application. 

coepting ss basic the thesis that clothes serve three purposea—decoration, 
modesty and protection—and that of these decoration is the primary, the book 
begins by examining the relations between the three members of this trinity. The 
essential opposition between decoration and modesty is regarded as the most funda- 
mental fact in the psychology of clothing, since it implies that from the start our 
attitude to clothes is inevitably ambivalent, clothes serving on the one hand to 
display our attractions, on the other to hide our shames. In so far as clothes repre- 
sent a device for obtaining some degree of harmony between conflicting interests, 
their use from a psychological aspect is not unlike the process whereby a neurotic 
symptom is developed: to use the anthor’s psycho-analytical analogy, they “re- 
semble @ perpetual blush upon the surface ol romenty © When, as is the case in 
all civilized societies, the exhibitionist tendency to display is connected with the 
clothed and not with the naked body, it is far more possible to attain a relatively 
stable compromise in attitude between the conflicting tendencies, and from this it 
follows that the changes made manifest in a series of fashions represent minor dis- 
turbances and readjustments in the established compromise between the tendencies. 

The book discusses in detail the main psychological and social purposes of 
decoration, and outlines the chief forms through which these purposes find ex- 
pression. Succeeding chapters are concerned with types of dress and with the ques- 
tions of modesty and protection. It is argued that perhaps the most proteotive 
fanotion of clothes is to act as a defence against the general unfriendliness of the 
world as a whole—s reassurance against the lack of love. For example, » person’s 
sensitivity to cold may be regulated by his feeling of a lack or sufficiency of love in 
his life! Hence too the fact that certain forms of clothing, e.g. a high neok-band or 
tall coat collar, have traditionally been identified with ‘unapproachableness’ or 
‘standoffishness.’ 

A brief indication of the manner in which the mental attitude to clothes develops 
in the early years, is followed by a provisional classification into ‘types’ of the in- 
dividual differences in adults towards clothes, differences due to sex being reserved 
for special treatment. The most significant of the sex differences would appear to 
be those which depend upon the relative importance of the two motives of modesty 
and display, this relationship being greatly affected by the fact that the displace- 
ment of exhibitionism from the body to the clothes has gone much farther with man 
than with woman. Among women there is a tendency for the sexual libido to be 
more diffuse, which makes a complete symbolio substitution more difficult. It is 
thus possible for the same article of dress, e.g. a hat worn in church, to fulfil two 
contradictory functions, in the case of the male to serve as a type of decoration 
“contravening the essential elements of religious humility,” in the case of the female _ 
as the modest covering of a disrespectful naked head. 

After an elucidation of the connection between these factors and the tenets of 
‘nude culture,’ there follows a provocative discussion of the causes of the “Great 
Masculine Renunciation”—the abandonment by man at the end of the eighteenth 
century of his claim to be considered one of nature’s beauties. Since ‘then, it is 
maintained, along with the growth of democracy and the inoreasing interest in the 
external world, man’s clothing has become relatively uniform and standardized, . 
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symbolizing at once his devotion to the principles of duty, his renunciation and self- 
control, and, through the phallic attributes of the individual garments, the funda- 
mental features of his sexual nature. There is a real connection on this view between 
the sudden great development of science at the beginning of the last century and 
the abandonment of ornamental clothing on the part of the male sex. A critic could 
speculate, without mere facetiousness, on the enormous consequences which might 
follow in the twentieth century were the female sex moved to a similar renunciation ! 

Another group of chapters is concerned with the evolution of garments, the 
forces of fashion and the specific forms through which they manifest themselves. In 
the author's view, the most important variations in fashion are due to changes in 
social opinion as to which feature of the feminine form is, at any given period, the 

ecial centre of erotic charm. This explains the successive rise and disappearance 
of the whole series of feminine fashions which range from the Renaissance with 
its ee eae on the abdomen, through the empire, crinoline and bustle, to the recent 
straight, short, sleeveless dress with its emphasis on the limbs. In view of the ad- 
mittedly transitional character of contemporary feminine clothes, it would be 
interesting if one could evaluate with any real acouracy the weight which other and 
more rational factors will be likely to bear in directing the trend of this evolution. 

Three chapters are devoted to a consideration of the ethics of dress, the principle 
adopted as the norm being the Freudian hedonistic one that clothes should 
designed to secure the maximum of satisfaction in accordance with the ‘reality 
principle.’ The chapters include, perhaps inevitably, a disoussion as to whether the 
two sexes should be dressed alike or differently, and the discussion is used to re- 
emphasize the implications inherent in the usual rigid differentiation. The establish- 
ment of an official Clothing Board or Ministry of Fashions is suggested, to ensure the 
efficient and scientific adaptation of costume to the spirit of the age, so that cho- 
logist, artist and tailor may combine to make available for us the clothes we deserve. 

In a final chapter concerned with the future of dress, the conclusion is reached 
that logically the maximum of satisfaction in accordance with the reality principle 
would be obtained by the abolition of all clothes, except perhaps for the sole purpose 
of proton All lesser attempts at sartorial reform are in reality but compromises, 
and should be looked upon in that light. 

Apart altogether from inevitable questions of practicability, the to which 
such an apparent reductio ad absurdum oan be accepted, depends very ely upon 
an. initial acceptance of the author’s psycho-analytical outlook upon the whole 
subject. Doubts in this respect make it difficult to assess the psychological value of 
the book, or to decide what amount of new light it sheds upon the topics about which 
it so entertainingly and learnedly discourses. Despite admiration for its exhaustive 
treatment of a rather neglected problem, one may feel very strongly in reading it 
through, that to a psychologist not quite of Dr Flugel’s persuasion, the relentlessly 
consistent lines of reasoning and the neat inevitability with which each fact seems 
to fit into its predetermined framework are sometimes just too good to be true! In 
an obscure (and possibly ignorant) way one may find oneself doubting whether, in 
sifting the evidence, enough attention was paid to the functioning of the casual and 
reinavaly undetermined factors which influence the form of our commonplace day 
to day life. 

Dr Flugel opened his case by pointing out that it was the absence in the hand- 
books of psychology of any treatment of the social significance of clothes that re- 
quired excuse and explanation: whatever their point of view, all psychologists are 
now indebted to him for an able and attractive elucidation of that important 
problem. M. D. 8. 


Personality and Will. By F. Avere. London: Nisbet and Cambridge Uni- 
versity Press. 1931. Pp. x + 245. 5s. net. 

The second volume of The Contemporary Library of Psychology has been written 

by its editor, and, as will be seen from its title, it concerns some of the mostpuzzling 

and intractable problems in the whole field of psychology. The library aims at 
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presenting the problems of psychology “in a popular way, but at the same time 
without any loss of scientific accuracy.” From this book it may safely be gathered 
that to the editor ‘scientific acouracy’ is a far more important and interesting ideal 
than popularity. Nobody is likely to find Prof. Aveling’s arguments easy to read or to 
follow, and at the same time nobody can fail to admire the courage and sincerity 
with which he attacks the topics of his discussion. 

The key to the book may be found in three brief quotations taken from the first 
chapter. Both personality and will are attested in immediate and ‘intuitive’ intro- 
spection. In such introspection we find not only mental objects and processes but 
‘something holding them together; a self who contemplates or recalls the objects, 
who is peared or unpleased, who is actuated by desire, moved by impulse and so 
forth. Such continuity and unity as may be asserted of the stream of conscious 
prora belongs to its several parts only because of the consciousness of the pro- 

ound self as a unitary being, to which the processes successively belong, of which 
they are essentially the aota” (p. 20). 

And again: “Continuity is seoured by self-intuition, always identically and 
essentially the same. It is one and the same self to which the discontinuous stream 
belongs; and it is immediately known to us as being self-identical” (p. 21). And 
again: “The proof of continuity and unity does not require that full self-awareness 
should never be interrupted; it requires merely that whenever we are aware of self 
we should be aware of it as essentially the same in nature, and that we should refer to 
it allour experiences” (p. 22). These quotations comefrom a chapter entitled “General 
Setting of,the Problem.” The next three chapters are all historical and discuss 
problems of personality and will as they were dealt with in general theorizing from 
pre-Sooratic thinkers to James and Wundt. It is a pity that so much space in a 
small book is given to this, for all the dootrines dealt with have been summarized 
again and again and Prof. Aveling’s account, clear, concise and judicious as itis, is no 
better than many others. Next comes a treatment of experimental investigations, 
concerned mainly with the work of Ach, Michotte and the laboratory of which 
Prof. Aveling is the Direotor. This is intensely interesting and might with advantage 
have been further extended. There is a brief account also of the statistical approach 
attempted by Webb, Lankes and others. Again it becomes clear that the evidence 
accepted by the author for personality and will rests solely upon a iar intuitive 
introspection in which subject and object are claimed to be literally one. The book 
now proceeds to some study of com tive psychology, and of the development of 
sentiments, values and character. A final chapter sums up the position reached by 
a consideration of the values of personality in which reference is made briefly to 
many psycho-pathological studies. There are a great many bits of able exposition 
and there is much clever argument, but nothing is added to the central assertion of 
personality and will as real data of experience. The definition of personality that is 
finally reached, however, appears to contain more than this, for it runs: “Personality 
may be defined, not merely as the organisation of all so-called mental contents, 
traits, capacities and reaction tendencies, but as that final perfection whioh virtuall 
includes in itself all the principles of human activity and constitutes a unitary, selt- 
conscious, and (to some extent at least) eoat De ” Even if the 
reader succeeds in getting clear to himself precisely all that this may mean, he will 
probably have some difficulty in admitting ite justification. For the intuitive intro- 
.Spection upon whioh it is all based seems to be singularly devoid of any discoverable 
content. At the best it merely gives us evidence that there is something active in 
certain human reactions, in i effortless but often preceded and followed by felt 
effort, which we may, if we choose, oall will or self. But it is hard to resist the con- 
clusion thatall the descriptive characteristics of this activity, and all its consequences 
and functions, are attributed ‘to it on the basis of speculative construction of a 
predominantly philosophical nature. 

Nevertheless Prof. Aveling has produced a book that will provoke much serious 
thought. It is greatly to be hoped also that it may induce several competent ex- 
perimenters to repeat the critical experiments of Ach, Michotte and others, and to 
get controlled introspections from subjects who have no knowledge whatever of the 
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controversies that have raged around the notions of personality and volition, and 
even no pre-existing strong orientation towards any particular psychological or 
philosophical theories. ¥. 0. B. 


The Physiology of Beauty. By ARTHUR SEWwELL. London: Kegan Paul, Trench, 
Tritbner and Co., Ltd. 1931. Pp. ix + 194. 8s. 6d. net. 


This book represents an attempt to get away from the influence of old philo- 
sophical and teleological speculations and to make use in the fields of ethics and 
aesthetics of concepts introduced by the work of Pavlov into biological science. The 
writer concludes, after examining its use by the philosophers, that the term ‘reality’ 
means nothing because it can mean anything according to the will of the thinker. 
“To say that a thing is real is to say nothing: to say that an event happened is to 
say all that we may say.” Pavlov’s dog therefore is your true philosopher, he con- 
cerns himself only with happenings and not with existences. 

Pavlov’s experimental results also supply the data which enable Sewell to assert 
that the apprehension of space and of the duration of time are conditioned stimuli; 
this leads to the dismissal of the word ‘mind’ from his vocabulary and, ipso facto, 
to the dematerialization of ‘matter.’ The scientist’s world becomes then, the world 
of behaviours and differences, the things which are the resisting part of his universe. 
In this universe there is found, however, a division within the activity of the self 
which Sewell calls the ‘public’ or communicable and the ‘private’ or incommunic- 
able. It is the ‘public’ world, the world of happenings or ferann on the part of 
all thi whether animate or inanimate, that forms the subject matter of science, 
and is the only true ‘reality.’ The mechanism of every kind of communicability is 
the conditioned response, language being considered in this respect as a remotely 
conditioned substitute for a conditioned stimulus. To the class ‘private’ or incom- 
municable, belong all those things which cannot be refined into terms of structure 
and behaviour, concepts like purpose or beauty or God, things which have “an 
utterly private quality of response” and are enjoyed and not discriminated, about 
which therefore, no ‘public’ generalizations can be made. 

Having elucidated this principle of division into the ‘publio’ and the ‘private,’ 
Sewell goes on to discuss, in its light, the underlying bases and assumptions of 
idealist and realist ethics, his discussion of Prof. Moore’s definition of the ‘good’ 
being of particular interest. His conclusion a8 a ‘publicist, is that the ‘public 
world’ has nothing to do with goodness, it can only be silent about it, because 
neither goodness, nor badness, nor value, nor freedom are to be found in behaviour 
with which alone the ‘public world’ is concerned. Moral judgments certainly have 
their validity, but this is of a private and particular kind, incapable of being justified 
in words, the vehicles of publicity. 

His problem, so far as aesthetics is concerned, is to discover whether or not the 

classification into good and bad art is a classification established ‘publicly’ within 
the works or ‘privately’ within ‘our responses. His arguments are based upon an 
extension of the results obtained by Pavlov in the effect of a ‘neutral’ stimulus 
on an inhibited conditioned response. An aesthetic judgment is found to be com- 
pounded both of ‘public’ and ‘private’ elemente, our responses to art being of the 
nature of conditioned responses to conditioned stimuli, so that the art of each epoch 
is distinguished by the incidence of particular compound conditioned stimuli or 
situations. Our appreciation of any given work of art partakes of the nature’of 
Pavlov’s dis-inhibition and biological utility mechanisms. 
. The author makes some trenchant criticisms of the writings of Roger , Clive 
Bell and I. A. Richards, and his book should stimulate discussion over a wide field. 
Prof. Hogben points out in his introduction that the speculations it embodies are 
not intended as the last word which biology has to say about the analysis of con- 
scious behaviour, but that they represent an approach to a ‘‘new humanism,” the 
subject matter of which is amenable to experimental enquiry. The book can be 
heartily recommended to anyone who enjoys a lively and at times almost dis- 
respectful reconsideration of old problems from a fresh point of view. 
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The Will to Lave. An outline of evolutionary psychology. By J. H. Bapiay. 
London: George Allen and Unwin, Ltd. 1981. Pp. xi + 267. 10s. 6d. net. 

“A living organism is distinguished from things whioh we regard aa not livi 
by the presence of an integrative princis by which it is compelled, however oe 
plex it may be, to act as a unit.” Thi noted sentence will serve to explain the point 
of view from which the subject has been treated. It will also account for what, 
despite the author’s explanation, one feels was a rather unfortunate choice of title, 
which tends in some way to disguise the value of a piece of scholarly analysis that 
deserves to be widely read. For the psychological outline contained in the book is 
distinguished by a rare lucidity of exposition, by an impartial dass So ifti 
of varying sources of evidence, and by a catholicism of interest not always foun 
in either the professional or the practising psychologist. 

The book owes its origin to a series of psychological discussions which the author 
conducted from year to year with some of the senior pupils of the well-known co- 
edusational school of which he is headmaster. The treatment therefore is relatively 
simple in character though by no means merely elomentary. There is a good chapter 
on the elements of mental activity and the processes of psychological growth. 
Others deal with the usual topics of instinct, habit, thought, emotion and will, and 
the outline is rounded off by a necessarily brief but well-balanced consideration of 
such problems as those involved in complexes (including sentiments), conflict with 
its consequent defence mechanisms, and the subconscious mind, the latter containing 
a seotion on dreams. A useful list is given of books suitable for further study, for 
the convenience of those readers who may wish to follow up any special part of the 
subject for themselves. 

As a sound and olear introductory study of a wide and complicated subjeot the 
book should prove invaluable to study groupe or tutorial classes, and indeed to the 
ordinary reader and psychologists in general. Ț 


The Psychology of Children’s Drawings. By Hsrea Ene. London: Kegan Paul, 
Trench, Triibner and Co., Ltd. International Library of Psychology, etc. 
1931. Pp. viii + 219. 12s. 6d. net. : 


Dr Eng has written an extremely interesting and valuable study, probably the 
best thet has as yet appeared in its own field. The first part, which is profusely 
illustrated, deals with the drawings made by one child from the first stroke to those 
produced at eight years of age. The second part, which draws upon this and a 
t amount of other published material discusses the main steps, or phases, of 
evelopment in the free drawings of children. A final section deals with the relation 
between children’s drawings and folk-art material. There is a good bibliography. 
The whole is a clear and irably concise bit of work which should attract much 
attention. X SA 


The Psychology of Inteligence and Will. By H. G. Wyarr. London: Kegan 
Paul, Trench, Träbner and Co., Ltd. International Library of Psychology, 
eto. 1930. Pp. viii + 269. 12s. 6d. net. 


The book contains three The first gives a critical account of certain current 
views about intelligence and methods of testing intelligence, and in particular of the 
work of Thuratone, the Gestalt school, Thorndike, Spearman and some of the Be: 
haviourists. The author quite truly points out that ourrent psychology has no widely 
accepted view concerning the nature of intelligence. He himself is sure that in- 
telligence is essentially a capacity to apprehend relations which are pertinent to 
some purpose or other. As to this there would be little dispute nowadays; but most 
psychologiste would probably consider that such a description needs rather more 
careful and oritical examination that it here receives. The second part of the volume 
is a brief discussion of the relation of instinot and intelligence, and its main issue is 
the contention that intelligence may rule or control instinctive tendencies, although 
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it is not bound to do so. The third part deals with intelligence and volition. An 
account is given of a good many different theories of volition, and, somewhat more 
briefly, of current and recent experimental studies. The author considers volition 
to be a genuine fact of highly developed behaviour, not in any way reducible to 
anything else. Hence “Intlligenoe without volition is important; but volition 
without intelligence is impossible.” 

The essay is full of interest and presents many points for debate. The general 
impression left is that, although the author combets many modern solutions of his 
problems, his own position is not quite as outstandingly original as he seems to 
think 


Integrative Psychology: A Study of Unit Response. By W.M. Marston, C. D. 
Kine and Enizanzras H. Marston. London: Kegan Paul, Trench, 
Triibner and Co., Ltd. International Library of Psychology, ete. 1931. 
Pp. xvi + 558. 21s. net. 


Psychology is a study of how the organism responds to environmental stimuli 
and situations. There are four types of fundamental unit responses: Dominance, 
Compliance, Submission and Inducement. It is impossible to describe here the ways 
in which these basic notions are applied. They are worked out in considerable detail, 
and with unfailing enthusiasm, in r to some physiological mechanisms, to 
‘drives,’ and to conscious responses. To put all the complex human responses in 
terms of the four unit reactions mentioned above may seem to be a striking instance 
of over simplification. But the authors do undoubtedly attain a consistency of 
treatment in this way which is genuinely interesting; and in the course of their 
treatment they discuss innumerable details with much olarity. The advanced 
student, or the teacher, will find much valuable wark in this volume, and will gain 
stimulation from its study. 


. 
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Genius and Creative Intelligence. By N. D. M. Heson. Harvard: Sci. Art ` 
Publishers. 1931. $4.50. 


There are three parts in this book. First, some account is given of a number of 
sociological theories having a biological background, the nature of ‘creative adapta- 
tion’ is discussed and its necessity emphasized. ‘Creative adaptation’ is defined as 
social “adjustment that is consciously and deliberately carried out for ideal ends.” 
Secondly, “the psychological constitution of man” comes under review. The author 
is | y concerned with the relations of instinot and intelligence and with the 
practical functions of intelligence. Thirdly, the volume considers “the nature of 
genius,” its relation to “oreative intelligence” and its part in “creative adapta- 
tion.” Not only are many interesting facts set forth, but Dr Hirsch shows a wide 
knowledge of historioaland contemporary theories. The exposition is often somewhat 
jerky ra a considerable number of the statements made laok clarity. Nevertheless 
there is much to be learned from this book. 


. Encephalitis Lethargica: tts sequelae and treatment. By CoNsTANTIN VON 
conomo. Translated and adapted by K. 0. Newman. Oxford University 
, Press. 1931. Pp. xvi + 200. 18s. net., 

Encephalitis lethargica is known universally to be æ disease having important 
but insufficiently understood psychological consequences. It is therefore a little 
disappointing to find that Prof. von Toonas bad not taken the opportunity 

“afforded by this new and admirable translation to attempt a more sligrougi acsount 
and study of the psychological side of his topic. There is indeed a short section on 
“psychological disorders,” consisting of six pages, but this is not very clear and 
shows no acquaintance with modern psychological methods of investigation. It is 
true that the author asserts that “avery psychologist who in future attempts to deal 
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with psychological Penone, such as will, temperament and fundamentals of 
character, such as self-consoiousness, the ‘ego,’ etc., and is not well acquainted with 
the appropriate observation on encephalitic patients, and does not read the de- 
scriptions of the psychological cases in the many original papers recording the 
several mental symptoms will build on sand.” This may be a just observation, but 
Prof. von Economo does not himself do much to help the peveholonet: gave very 
indirectly, in this book. But on all other matters relating to encephalitis lethargica 
the book is, as is well known, a most valuable and monumental piece of work. 
ate bbe appearing in the selected bibliographies and references are exceedingly 
chosen. 


Phantastica: Narcotio and Stimulating Drugs. By Lovs LEWIN. Toate T 
P. H. A. Wers. London: Kegan Paul, Trench, Trübner and Co., Ltd. 
1931. Pp. xi + 335. 15s. net. 


The many me dealt with are classified under the following heads: Euphorioa: 
mental sedatives; Phantastica: hallucinating substances; Inhebriantia; Hypnotica: 
soporifics; Excitantia. An enormous amount of information is given, and there are 
a good many references to original authorities. The book is full of interest for the 

eneral reader, though ita very wide scope inevitably makes it often dogmatic about 
discutabls points. Still, as a work to stimulate interest and as an introduction to 
specialized study, this book should prove valuable. 


` 5 ò 
Ritual Psycho-analytic Studies. By Tazopor Ram. Translated by Doveras 
Beyan. London: The Hogarth Press. International Psycho-Analytical 
Library. 1931. Pp. 366. 21s. 


The topics dealt with are Couvade‘and the psychogenesis of the fear of retalia- 
tion; the PF rites of savages; Kol Nidre, a part of the Jewish rites of atone- 
ment, and the Shofar, or Ram’s Horn also used in Jewish rites. The last two papers 
are exceptionally interesting contributions to the significance of music in ritual. 
The whole book is a clear and capable presentation of accepted psycho-analytical 
interpretations. It seta forth a number of interesting facts, and is never 
obsoure even in difficult points of interpretation. The translation is very readable. 
Prof. Freud contributes a short Introduotion. : 
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PROCEEDINGS OF THE 


BRITISH PSYCHOLOGICAL SOCIETY. © 


June 27, 1931. 


June 24, 1931. 


June 1, 1931. 
October 5, 1931. 


November 2, 1931. 


June 15, 1931. 


July 8, 1931. 


October 28, 1831. 


GENERAL MEETINGS. 
Papers on “ Osoillation.” 
(a) “Reversible Perspective and the Effect of Conation.” 
By Miss M. I. Dunspon, B.A. 
(b) “ Oscillation in Sounds of Low Intensity.” By Mrs H. W. 
OupHam, B.Sc. 
Demonstrations of Apparatus. By Mr D. F. Vxosxrt, B.Sc. 
(a) “A'’mirror tachistoescope without moving parts.” 
(b) “An apparatus for producing sounds of predetermined 
wave-form.” 


SECTIONAL MEETINGS. 


MEDICAL. 
Symposium: “On Phobias.” By Dr A. R. REDFERN, 
Dr SYgmLE Yarrs, Dr James C. Youna. The discussion was 
opened. by Dr EMANUEL MULER. 


EDUCATION. ‘ 
“Herbart and Educational Reconstruction.” By Dr F. H. 
HAYWARD. 
“Vocational Guidance and Education.” By Mr H. A. 
Smoronps, M.A. 
‘Research af Specific Disability in Spelling.” By Mr F. 
Sonon aL. 


INDUSTRIAL. . 
“The Present Trend of Industrial Psychology in Great Britain,” 
read by Mr D. R. Wuson, M.A. (H.M. Deputy Chief 
Inspector of Factories). ; ` 


AZESTHETIOS, 
“The Grotesque in Art.” By Mr Epmuxp J. SULLIVAN, 
R.W.S., R.E. 


Jorst MEETINGS. 
Papers: “Acoidents.” By Prof. Major Gemenwoop, Mr Erro 
FARMER, Dr GEORG GRODDEOK. i 
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SOME EXPERIMENTS ON THE ABSTRACTION 
OF FORM AND COLOUR. 


PART Il. RORSCHACH TESTS. 
By 0. A. OESER. 
(From the Cambridge Psychological Laboratory.) 


I. Introduction (pp. aa 
TI. Method (pp. i 
Uf. Summary Dy AREE Ge 301-308). 
` IV. General summary and conclusions (pp. 308-322). 
(a) Colour and form-dominance tests and Rorschach tests (pp. 308-311). 
(b) General observations (pp. 311-318). 
(c) Further experimental indications (pp. 313-318). 
(d) Ontotropic and philotropic selective principles; attention, attitude, 
perception (pp. 316-321). 
(e) B es or method in experimental procedure (pp. 321-322). 
V. Summary (pp. 322-323). 


I. Intropuction. 


THE investigations described in the first part? showed that the form and 
colour functions in perception seem, in some individuals, to act inde- 
pendently of one another. Since they act selectively in all persons 
sometimes, and in some persons all the time, however the experimental 
conditions are varied, it seems as though the predilection for either form 
or colour is something inherent in the psycho-physiological structure. 
It ought, therefore, to show itself at higher levels as well, for instance, in 
the preponderance of either form or colour memories, in the way in 
which perceptual material is interpreted, and.so on. 

It was decided to use some form of the ‘blot tests,’ which have so 
often been found useful in experiments on perceiving and imaging, for 
here the subject is absolutely free to react in whatever way suits him 
most. He can take as long as he likes and allow his imagination free rein, 
whereas in the other series he was very considerably restricted. The only 
carefully standardized series of blots is that published by Hermann 
Rorschach in Psychodiagnostik (Ernst Bircher, Bern and Leipzig, 1921). 
His series consists of ten symmetrical blots which he chose after exhaustive 

1 Brit. J. Psychol. 1932, xx, 200. 
J. of Psych. xxm. 4 . 19 
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trials from over a hundred as being most suitable. They are printed on 
semi-glossy sheets, 7 x 10 in. Five are in shades of grey and black, five 
are coloured, and they vary in complexity. Rorschach enumerates 
certain criteria that have to be fulfilled if a series like this is to be of use 
as a test. In the first place the forms have to be relatively simple, since 
complicated ones make the scoring too difficult and uncertain. Secondly, 
they have to obey certain laws of ‘space rhythm,’ as the plates otherwise 
lack pictorial quality, with the result that many subjects reject them as 
‘simply blots,’ without attempting to interpret them. Thirdly, they have 
to be symmetrical. This quality gives the forms the necessary rhythmical 
distribution on the plates, creates equal conditions for right and left- 
handed people, and seems to facilitate the reactions of the class of 
subjects that suffers from too many doubts and inhibitions. A defect— 
and, from our experience with normal subjects, a serious defect—is that ` 
the symmetrical arrangement ténds to make the answers somewhat 
stereotyped. We found that the monotonous symmetry affects some 
subjects more than others. Most of the form-dominant (Fd) subjects 
did not seem to mind it very much—their answers would be stereotyped 
however exciting the blots—but the colour-dominant (Cd) types, and 
those among the Fd’s who belong to the more integrate types of per- 
sonality, often got so annoyed at the recurrent symmetry that they had 
to be given half the series on another day. This type of subject hates 
anything schematized, which forces him into repeating himself too 
often. If this is realized and care is taken to classify one’s subjects 
beforehand, bad results that do not reflect the personality adequately 
can be avoided. Simply giving everyone half the series at one session 
and the other half some other time does not get over the difficulty, since 
experiments showed that.the ‘disintegrate,’ Fd types did better in one 
session than in two, partly because they take some time to get ‘warmed 
up,’ partly because they feel that they are “not too good at this imagina- 
tive stuff,” and are not keen on having to go through the experiment 
twice. 


II. Merno. 


The subjects were given the following preliminary instructions: “You 
will be given a number of blots to interpret in any way you choose and 
in your own time. The blots don’t mean anything in themselves, but it 
is possible to see almost anything in them, just as you can see faces and - 
figures in the fire or in clouds. I am going to note the average time, so 
don’t uncover a blot until I say ‘now.’” The subject was then given the 
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plate, told he could take as long as he liked and say what he liked. There 
was no point in imposing a definite time limit, since some subjects are 
much slower than others and are differently affected by a restriction of 
any kind; also the main object was to have as few restrictions as possible. 
The reason for the one rule imposed—that they should not begin until 
the experimenter said ‘now’—was the following. It had been noticed 
in the previous experiments that the Cd subjects easily forgot the 
instructions, or even that they were supposed to be taking part in an 
experiment, partly because they were distracted by a rush of extraneous 
associations, and partly because they were so interested that they wanted 
to get on to the next slide. The Fd subjects, with a few exceptions that 
will be separately discussed later, kept up a steady, detached attitude, 
accurately complying with all the instructions. So we wanted to see 
whether in the blot series the same sort of thing would happen. 


Since Rorschach’s book 1s not available in English, we reprint below the “conditions 
imposed by each plate” (Psychodiagnostik, p. 43): 

PL I. Black. Failure practically never occurs. Form and movement answers 
equally easy. The plate is easily interpreted as a whole as well as in details, and 
contains a number of clear small details. ` 

Pl. IH. Black and red. Arouses kinsesthesias more easily than I. Contains an 
obvious ‘empty detail’ (i.e. a white space between the black and red parts, which 
has some definite form). Contains one colour, red shading into black, which may 
already give indications of ‘colour shock.’ 

PL III. Black and red. Arouses kinaesthesiag most easily. Red and black 
portions separate. 

Pl. IV. Black. Answers about form and movement made relatively difficult. 
More diffioult to interpret as a whole than in parts. The figure is generally admired, 
but regarded as hard to interpret. 

Pl. V. Black. Easiest form, invariably mterpreted as ‘bat’ or ‘moth.’ Schizo- 
phrenic patients, however, often fail, or see moving people in it. 

Pl. VI. Black. Generally regarded as the most difficult. 

PL VI. Black. The important thing here is the white ‘empty detail,’ which 
fairly clearly represents an oul lamp. The plate is in a sense complementary to Pl. V, 
since normal subjects rarely see the lamp, whereas it is frequently seen by schizo- 
phrenes. 

PL VOI. Coloured. Harmonious as regards both form and colour. Gives ‘colour 
shock’ to neurotics. Easily interpretable details. 

PI. LX. Coloured. Non-harmomie in colour and form. Easily arouses kinaesthesias. 
A definite ‘empty detail.’ 

PL X. Coloured. Disjointed blots. The interpretation of this plate as a whole is 


almost impossible. 
19-2 
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Our records were examined from the following points of view: 
(a) The number of answers. 
(b) The time taken. 
(c) Is the picture interpreted as a whole or in parts? 
(d) What is seen, animals, human beings, eto.? 
(e) How many ‘original’ answers are there? 
(f) Is the answer determined by 
(i) Form alone, or colour alone? 
(ii) Form and colour together? 
(iii) Are the forms seen good, or merely vague? 
(iv) What other factors, such as associations, are involved in the answer? 
(v) Do kineesthesias play @ part? 


METHOD OF SCORING. 

The method of scoring the recards can best be seen from the two sample records 
reproduced below. The first is by a Fd subject, the second by a Cd subject. Each 
answer is scored according to the mode (whole or part, form or colour), and the 
content (animal, human, eto.). The following abbreviations are used throughout: 

W: The plate is interpreted as a whole. 

D: A normal detail of the blot (interpretation by parte). 

Dd: An unusually small fragment. 

eD: Not the black or the coloured parts, but one of the white spaces between them. 

oD: ‘Oligophrene detail.’ Where the plate readily lends itself to interpretation 
a8 & whole, only a small part is taken, e.g. in Pl. IL only the heads of the men. 

F: ‘Form answer,’ determined by the shape of the blot only. 

FO: Both form and colour have determined the interpretation. Thus the pink 
side-pieces in PL IX definitely look like animals of some sort. If the answer is “an 
animal,” it is a form answer; if it is “this must be a fox, because it’s red,” or, “a pink 
chamaeleon; it’s feet are getting blue because it is climbing on blue ground,” the 
answer is obviously taking both the form and the colour into account. 

CF: Here the colour is the primary factor, the form secondary or incidental. 
Thus the red centrepiece in PL II is sometimes called “a bow tie,” sometimes “the 
flames of two candles held close together,” and sometimes “a splash of blood.” The 
first would be an F answer, the second OF, the last C. 

O: When only the colour influences the interpretation. 

H: Human being. 

Hd: Part of the human body. 

A; Animal, 

Ad: Part of an animal. Š 

Ob: An object. i 

Ori: An original answer. 

Lands: Landscape. , 

M: Motion is seen or experienced in the picture. 

Anat: Anatomical detail. This has been scored separately, because it is a very 
frequent interpretation and quite often gives some measure of the stereotypy of the 
subject. 
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F—: Sometimes an interpretation is rather far-fetched, and has very little 
connection with the actual form of the blot. Such answers are scored F —, and the 
relation between them and ordinary F answers can then be studied. 


\ RECORDS. 
Subject 6. F group. 80 per cent. form dominance in tachistoscopic series. 
Time 
ae Introspections _ Mode Content min. 
T. Beharing mot set, “Na ol ach ee OP A 
betas eagle WF- Ob 
o people’s heads with quavers coming out of their 
mouths s DFM Hå 2 
a IRESE E o spinal ‘cord... wee eee o WW F-O Anat 
see soe a .. DF Ob 
fae with ind a = ais -- DFM Hd 
da pu of an insect’s head ee «. DFO Ad 
Bleck) Like a map of Australia aa s DF Map 
(Bide.) Witch’s nutcracker nose and jaws we . WF Hd, 
(Inverted top.) Man with two Scotch caps... DF Hd 2} 
UI- Two women in tights with Rented: shore: palling 
something .. z WEM H 
Ped) Poodles with long tails te DF A 
tion. of thio grey matter in the spinal cord (red. contre) DF Anat 
(Inverted.) Crab DF A 
Fly’s head with big eyes eae ar nas si ap, DF Ad 
(Red, centre.) Bow tie... RAe yz Jee a DF Ob 
pled white waistcoat.. ae eDF ObOr 3 
IV Two de ressod penguins, with their backs to each other, 
r oes WPrR-MA 
Side.) at's head with large eyes Ses = «. DF Ad 
Inverted.) Ba W F- A 
Centre.) Žomething liko a aat with homain front ofa fi DF A 
Side.) An old woman, iths bonnet, a bunait ot flower 
and & cape ses DF H 
ee patches.) Men with poggi BOD ... eD F H 
Patohan, inverted.) faces with moustaches eD F Hd 
(Side) ht be an old man with a long beard and a 
bowler hat . DF H 
Shadowy face of a woman in the interior. : .. DdF Hd 
(At top.) Knuokles with middle finger ntioking o out ... DaF Hd 
(Bottom.) Might be a policeman . DdF- H 4 
V Is this a bat with a cloven head? idee bec . WE A 
(Inverted.) Much more like a bat with eara! ... WF A 
(Side. Lica andmoustache DF H 
Side A pair of nutoraokers aes DF 0b 
aby bird with open besk dent eset? eee © DF A 
Bide top.) Vase... DF 06 
(inverted, top) Might be a flat-faced Chinaman with a aie aa 
is so obviously a bat that it’s hard to see anything \ 
else in it) . 4 
VI Cyst stage of ta WOM oe, eee ve see « WR A 
A curious orchi se iea ete wv DF Ob 
Roost ‘t pank “a this thing has wings.) 
set of mandibles and antennae. DF Ad 
Side) i ae) Mtoe a tee - DF Ob Ori 
verted.) Like a duck sitting on a nest DF A Ori 
faide) A “geological hill,’ with the strata neatly laidout DF Map 


A double set of wings, but faa ose don’t fit the beast thoy 
are attached to... DF Ad 2} 


z 
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Plate 
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Time 
Content min. 


Introspections 


VIL Two furious women having a fight; they are hung 


u 
their hair; sti out their jaws and wering tha 
arms about violen: <s see 
(White, centre.) stone 
(Inverted.) Might conceivabl T an insect’s head 
ite.) Globe of a lamp with a fanoy brass part 
of men in breeches; they’re running aos 
Dog’s head raised to howl, 


VIL This is some very good staining .. 


(Pink.) Some queer animal as wee 
Insect's head 
Top, grey.) A mountain in a Japanese picture 
loons line.) Hour glass ... 
Another, bigger one 
Two rough 
ite.) Backbone and ribs 
Blue.) Flags 
(White.) Santa Claus with beard — 
ite, inverted.) Cornucopia ... 
Small grey.) Fine birds Henle een 
(Top, grey.) A shrimp with 
(Green.) Old man with a hat, drinking ` 


(Orange.) Two gnomes with peaked caps. wagging their 
fingers at each other; they are kneeling down 


a ee ae na eel 


(Side, green.) A wave curli over on to yellow sand .. asa 
verted, side, pink.) Chub oby child’s head ses 
ood of a cobra... ise 
Lamp in a chimney wee 
(Green.) Man crouching ... 
Spiders sos sss ay 
Prince of Wales’s feathers 
Mistletoe... 
Wte blood corpuscles of the he polymorphio type 
(Pink) Sea horses .. 
men in black turbans resting their chins in the bine 


things 
(Inverted, blue.) Head of the-dog-faced god 
Snakes sitting on their tails aa 
(Blue.) Pelvis sr 

ed Robin” flowers . 
(B ) Bladders on gea-weed 333 
Black-headed canary (yellow) aitting on a branch ch (blus) 
Woolly do os 
(Yellow, side) Cyclops ase aus Š: 


Mode 


M 
M 


bgy 
esez 


5 


General observations. At the fourth platet the subject forgot the 
instructions, and turned over before the experimenter had given the 
signal; but they were remembered again after the fifth, without a 
reminder. It must already be obvious to the reader that the subject 
interprets primarily on the basis of form. The quantitative analysis, 
which follows below, shows that 92 per cent. of the answers were form . 
answers. When the colour is noted as well it seems more in the nature 
of an afterthought. Thus even in Pl. X, which consists almost entirely 


` 


: O. A. OESER 293 


of brightly coloured blobs, the pink shapes are ‘sea horses,’ the blue is 
a ‘pelvis,’ and the ‘black-headed canary’ is sitting on a bright blue 
‘branch.’ There are not very many original interpretations, and they 
are none of them particularly striking. We asked a number of the subjects 
to write a short letter, saying what they thought of the experiment. We 
quote some extracts from this subject’s reply; “The experiment struck 
me as fairly reasonable, and I tried very hard to be honest. I found it 
easier to see things in the black blots than in the coloured ones because 
in the latter the colour often contradicted the shape....”” What the 
subject means by ‘being honest,’ is that she tried hard to see something. 
But her remarks were nearly all prefaced by “it might be,” or “if this 
were drawn. better, it could be,” or “this looks like..., but that part ` 
doesn’t fit in.” Most of her remarks were concerned with the “things 
that didn’t fit in.” Her whole attitude, as she herself expresses it, is a 
‘reasonable’ one. There was no emotional response; she was neither 
particularly pleased with any of the plates, nor did she show signs of 
fatigue or boredom. The time taken for each plate did not vary much. 

These general observations would apply equally well to most of the - 
subjects that, in the tachistoscopic tests, were Fd. But when we come 
to the other group, the Cd subjects, the picture is completely different. 
We shall first reproduce a typical Cd’s record, and then place the 
quantitative analyses of the two cases side by side. 


ry 


Subject 23. _OF group, 45°5 per cent. form peas 


Time 
Plate see aus Mode Content min. 
I Vertebra .. wa WPF- Anat 
A swallow fying; no, a bird that is not ao swift Wr-HM A 
e image on top of another; black thunderolouds 
prir m the mountains in Grahamstown .. wo Lands 
(Top.) Two bears who have quarrelled and are facing 
opposite wa; eu DFM A 
Rare) wn or mitre; reminds me of Thomas 
os w WF- ObOri 
The rc look like windows; they Jook untidy . e@DF 0b 3 
IL Segment of the column aes .. WFO Ana 
(Inverted) pa e with feelers... ai sei ite Lies a 
rabbits sit u ove “as aus eee 
8 Zog head s, phe DF Ad 
Gi )A streaky painting, veiny, almost ue a butter- 
eee Alan DO Ad 
faces facing opposi DF Hå 
Phare! s a feeling of raha in A ita sewishing up anddown M 
Rabbit's ears DF Ad 
A volcano with flames and ‘moke, ‘like the one T saw at 
the flick ... WCF Lands 
Eei side.) Grass on fire .. DO Lands 
black seems to have been put on to hide some 


but the red is still poking through. Thatisared bu y DFO A 5 
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Time 
Plato Introspeotions Mode Content min. 


IIE People pulling hard; no, my next impresion is that 
they are not mallee hard, bu + posing, because they are 

not looking what they are doing WFM H 
They are holding their heads very ereot. Tt seems to be 
stencilled on, because of the gaps in the middle. The 
portion in the centre conveys the cs i of going 


Crs a pel a oe DFM Ob 
The red like embryos .. esis [rede . DFO Anat 
(Inv ) Two Daasies ... ai ise nes . DF A 
High-heeled Russian boots DF Ob Ori 
The whole gives me the i impression of dampness, 
because the colour is that of clouds, big | black ones ... WO Clouds 
Butterfly ... . DF A 
conven Honalized Kafferboom DF- Ob Ori 
(Centre streaked part.) Clou after rain, begimning to 
clear up DOF Clouds 
wee l : ie = Thain Hika one of eraai W Ob Ori 
egs, associated wi a F- i 
Cock stretching himself and crowing... DFM A 
Nothing is clear. It has been smudged while damp. The 
whole is frightfully artificial because it’s so sym- 
metrical. Stilted, constri Sod ai why thoss a people 
don’t seem to be pulling i Thero tam. feelin g of 
strain. The curves are artificial—except the top in the -9 
middle. 
IV A great black spider oes ses - WF- A 
Or a gorilla with humpy shoulders see WF A 
Now it looks like a man with enormous feot trying to 
dance wie WFM H 
op. ) Beetle’s head with feelers... tee ea . DF Ad 
eek sè os see . DF A 
Bata oo DF Ad 
(Shaded parte.) Pressed dead leaves and bita of moss... DCF Moss 
sitting up, pee about to strike see . DFM A 
Gives me a sense of WOM Fire 
Formalized, as though something ‘natural like a bestle 
had been worked into a r design; symmetrical, 
The shading strikes me; it has been more carefully done, 
There is no sense of motion at all. There is this sense of 
fire: the upward strokes are the flames, with ths smoke 
going off in clouds. A sacrifice in the middle. I get a 
eeling of furriness like a velour hat. The symmetry of 
all these strikes'me, but this one is less formal than the 
others, which seem a little artificial. The two halves 
worry me: it feels like an echo, and that makes it sound 
sillier than ever, so many far-fetched comparisons. 
(Lop.) Microscopic view of fiy’a head ai os a. DF Ad 
A boot, noking ay sae .. DFM Ob 
Map of Italy, without Sicily ate AY a .. DF- Map 7 
V Moth or bat. There is a sense of motion; it is flying 
` forwards ... Pr ies aso ar aa .. WFM A 
oe Crocodiles ... a säs «. DF A 
o ringhalses spitting at ‘gach other... as . DFM A 
A jackrabbit siting u wee * ove . DFM A 
The nobbly edges remind me of barrows a DF 06 Ori 


There’s a sense of depth i in this ‘blackness; like coming 
home from a dance last vac. Yon’re always penetrating 
into the blackness. You want to drop into it like - 
cushions. 
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Time 
Plate Introspections Mode Content min. 
6 mall projections, top.) The Amadoda mountams ... DdF Lands 
trong impression of something flying at speed M 
Feeling of octopus; if yont slid into ee it would close up 
at once Wr-MA 
The gargoyles “of Caius sree N vee es .. DF Ob Ors 
VI A dragonfly with a too fat head, on top DF A 
North American leatherwork, totem poles, same shading, ; 
tattooing, and colouring; height, but no cae . WEF Ob Ori 
Vague impression of a beetle... = WF- A 
Chinese banner... a Wr Ob Ori 
I like the soft greys; they a: aro different to the greys in the 
clouds, because there are darker spots in them. 
River bed with pebbles... DF Lands 
Feeling of motion as the top ea ht-hand bit notintherest Jf 
Body of a butterfly with fea DF Ad 
Too symmetrical for a natural object... 
Smoke rising from a kraal at night; that connection WOF Lands 
almost gives you the sense of smell of dyng fires. Smoke 
barrage. The black spots make it artificial ba 
rather than a fire. There is an unpleasant suggestion in 
the whole thing of blood-sucking spiders, horrible 
squishy things I read about ae a child. 
Ovary of flower (Eridacona) f ust aoe toform DF Plant 
A staff with bells, used in DF- Ob Ori 
(Edge.) Map of sea coast .. = . DF Map 7 
VII Oh! Two httle girls ace at each other; niy 
artificial, not a comfortable position. I feel the thing 
might move, because it is on rockers ... = WFM H 
Stag’s horns sawn across the middle and mounted on a 
hinge eed seb . DF Ad 
Cut yews at Hampton Court, hideous ace si . DF Plant Ori 
An ornament difficult to dust... = DF 0b 
Something like one of the sections of “the vertebral 
column ... aoe DF Anat 


Those Inds have rouged, but in the wrong place, on the 
chin. It is a Victorian thing, badiy knit t together, They 
slouch. I don’t likeit ... 45 


VIII What a relief to get some colours! Pink chamaeleons; 
their front pawe are getting blue because they are 


chmbing on the blue ground... DFO A Ori 
A Bwiss mountain in snow; the prickly edges i in grey al are 

pines; the blue oe DFO Lands On 
I don’t like this brown and pink, that’s a squashed 

butterfly ... DCF A 


One chamaeleon is badly drawn, it has a languorous oye; 
the other one is fierce, it has been ting; the one feels 
the climbing of the mountain to be a joke, the other 
takes it seriously. 

Brisk flames; bat together with the blue sky it gives you 


a sense of coldness DC Fire 
Toe) ae spot.) Woolworth jewellery tee . DCF Ob Ors 
Antbear oes . DF A 
anie einen from jars, and congealed milk - DC ObOn 6 


IX I like the colours, only the pink worries me. I have a 
sense of something about to emerge. 
Two old men, Santa Clauses, with whips, red noses, and 
a bottle in either hand, scrapping in a jovial ta fashion... DFOM HOri 
Two fiddlers dancing to their own fiddling . DFM H 
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Time 
Plate Introspections Mode Content min. 
An elephant with a'gan, climbing & ole that is about to 
crack se P tne DF-M A 
Water down below t there er 7% - DC 0b 
Fishes ie 7 DF A 
Mossy lo ie 7 DOF 0b 
Bit of she spinal cokan tee = DF Anat 3 
X Flowers g DOF Plani 
Spiders and beetles having ‘a dance B DFH A 
ne ider waving æ bunch of grass $s DFOM A 
estles doing « a eee ith poles = DF A 
(Red) Teos x DF A 
Bock bet, 8 see DFM A 
e whole thing ie a grand pyramid, ‘every animal 
supporting every other ... WFM AOn 
A horseahoe made of ane ae -- DFO Ob 
phar es ne ore DO ' Flame 
(Yellow.) Someone has been been playing “about with s 
tbox ... DC 0b 
ere’s a jovial sense in the ‘whole thing; ‘the spiders are 
positively pr prancing, like Felix; here are some more jolly 
nas DFM A 
Yellow Poms barking . DFOM A 
A totem le being supported by the whole lot - DF 06 Ort 
The whol thing 1 oks ch like ees te 
e whole oo. very mu tho wallpaper in 
a boarding-house bedroom, very unrestful ... WOF ObOr á 


General observations. The total number of answers in the first record 
is 85, in the second, 92. The two can therefore be compared directly as 
regards the number of answers about form, colour, etc. The first point to 
be noticed is the frequency with which subject 23 interprets the picture 
as a whole: there are 23 such answers, compared with 12 in the case of 
subject 6. Secondly, we find a great difference in the number of answers 
determined by form alone. The first subject scores 92 per cent., the 
second 66 per cent. If we take only those answers into consideration in 
which the forms are ‘good’ (t.e. the F + answers), we find 81 and 55 per 
cent. respectively. Thirdly, there is a great difference in the number of 
kinaesthetic and synaesthetic elements. The latter are difficult to assess; 
but for the former we find 11 ‘M’ answers as compared with 28. The Fd 
subject has scored 11 ‘original’ interpretations, the Cd 13. In themselves 
these numbers are not significant; but it is difficult to decide what 
constitutes an ‘original’ answer. If we had followed Rorschach’s 
criterion, that an answer is original if it is. given once in a hundred 
experiments, we should have to count many more for subject 23, e.g. 
“the Amadoda mountains near Grahamstown,” “smoke rising from a 
kaffir kraal, and the smell of dung fires,” “the feeling of furriness, like 
a velour hat,” etc. No one who reads these two records will hesitate to 
call the second one the more original. 
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This record shows us a completely different type of reaction. Where 
the first subject was detached and ‘reasonable,’ the second is far more 
personal, subjective, and ‘unreasonable.’ The associations that are called 
up all have a peculiarly personal touch, and so the record is full of 
“I feel,” “TI don’t like this,” “this worries me,” “this reminds me,” 
“Oh! this is nice!” and many more which have not been reproduced so 
as not to make the record unduly long. The attitudes of the two subjects, 
again, were entirely different during the sessions. The Cd was continually 
laughing, wriggling about, shuddering at the “squishy spiders,” going 
off into long monologues about former experiences, in short, thoroughly 
enjoying herself. 

One further observation, to which we shall have occasion to return 
later in greater detail, concerns the ‘effort after meaning.’ The Fd is 
characterized by real effort. For him, most of the forms are pretty well 
meaningless, since they do not “correspond to nature,”’as he says quite 
frequently. He has to search and rummage about among his images to 
find something that will correspond to the blot; and he is very rarely 
fully satisfied with his interpretation. In the Cd, however, this effort is 
hardly apparent. The succession of images is so swift, that it has the 
appearance of perfect spontaneity. One often has the impression that 
as soon as the Cd has given a name to the blot, it immediately becomes 
that thing, and he can go on almost indefinitely adding secondary details. 
He is surprised if the observer sometimes cannot see the resemblance. 
We shall come across examples in which this recreating of the perceptual 
material is much more striking, but at this point shall content ourselves 
with a comparison taken from the two records quoted in full above. 
On Pl. VIII there are two pink side-pieces that look like some animal 
with a long tail. For all the Fd’s this is merely “some kind of animal,” 
or, in the first record above, “some queer animal.” But the Cd’s in- 
variably weave a tale about them, and fit them into the rest of the 
picture, making them climb up rocks, or fish in the stream (the blue side 
bits). “Pink chamaeleons; their feet are getting blue because they are 
climbing on the blue ground...one chamaeleon is badly drawn, it has 
a languorous eye; the other is fierce, it has been fighting; the one feels 
the climbing of the mountain to be a joke, the other takes it seriously.” 

It must be emphasized that the kinaesthetio experiences are quite 
real and vivid. The motions are actually experienced by the subjects. 
Often they wave their arms about, or take up curious contorted positions 
on the chair, to show “what it really feels like.” In every way this 
subject is intimately concerned with the material, lives in it, and takes 
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up an attitude towards it that is in many ways the direct opposite to 
that taken up by the first subject. It is this close personal contact with 
a situation that Jaensch calls Kohärenz mit der Aussenwelt. He com- 
pares the consciousness of the integrate with an empty space, in which 
objects meet somewhat indiscriminately, whereas the disintegrate has 
numerous firm systems already present in his mind. His attitude is deter- 
mined by them, and not so much by passing moods or the outside world. 
This is evident, too, in the way in which instructions are followed. 
In the case of the Fd subjects, one instruction not to turn over the cover 
until the observer says ‘go,’ is sufficient to set up a permanent attitude. 
Perceptions and subjective sentiments are split apart, and the latter do 
not interfere with the former. Here, as in most other situations, whether 
in the psychological laboratory or in real life, there is a permanent 
attitude (Hinstellung) towards objective fulfilment of duty, and an 
instruction in an experiment becomes part of this general principle of 
active duty. But in the case of our Cd subjects, an instruction only sets 
up a temporary or momentary attitude. In the excitement of the moment 
this is forgotten, because the subject cannot be said to have a permanent 
attitude. He is always dependent for his responses on the immediately 
present general situation. So we find in our Cd subjects that after the 
first few plates the instruction is forgotten. The subject snatches at the 
next plate and goes on with his description. If the instruction is repeated, 
_it may have a permanent effect, but sometimes three or four repetitions 
are of no avail. Even if the observer, by holding on to the plate and ' 
repeating his instruction, manages to impress the Cd subject so that he 
waits for the command, his attitude is different to that of the Fd. He 
turns towards the observer and eagerly or impatiently waits for the 
signal; the Fd, if he does look at the observer, is cool and detached, and 
hardly lifts even an enquiring eyebrow. ‘Coherence’, or ‘cohesion’, then, 
is an easily observable fact of great diagnostic value. The following is 
an example of the notes made in the case of'a Cd (the numbers refer to 
the plates): ‘II, instruction gone; ITI, instruction repeated; IV, instruc- 
tion gone again; V, instruction repeated. I held on to the plate, made a 
distinct pause before telling her to go carry on, and gave her the plate 
myself; VI, instruction gone again.” - 
Wiedling has studied the distractibility of subjects of the-integrate 
and disintegrate types!. They were asked to answer either ‘yes’ or ‘no’ 
according as a certain form was or was not present on a tachistoscopically 


1H. Wiedling, “ Experimentoll-strukturpsychologische Untersuchungen über das 
Willensleben, eto.” Grundformen menschlichen Seins, pp. 343-421, Berlin, 1929. 
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exposed card. In one series the form was a triangle. At some stage, e.g. 
the tenth card, there appeared a card containing a number of non- 
geometrical figures, or a caricature of a chicken. Instead of saying ‘no,’ 
the integrates—among whom were a number of subjects who had read 
‘synthetically’ in my reading experiments'—laughed and described the 
card. Frequently one such card, was quite sufficient to break down the 
carefully built up response habit ‘yes’ or ‘no.’ On some cards the 
triangle was present in a disguised form, e.g. dead; but although the 
word was correctly read, the triangle was not recognized at all. The 
disintegrates—among them my ‘analytic’ readers—went on calmly 
saying ‘yes’ or ‘no,’ without effort, and immediately recognized the 
triangle in the words. They have what Jaensch has called an Invartanz- 
tendenz, a tendency towards invariability. For them, the external 
universe is, within fairly wide limits, an invariant, and so is their attitude 
towards it, whereas this tendency has not yet ‘developed in children or 
in integrates to anything like the same extent. As against the tendency 
to act and to perceive invariantly, the perceptions of the integrate are 
directed towards relations that have a meaning for himself. The instruc- 
tion not to lift the cover has no strong connection with the momentary 
personality and is ‘forgotten.’ Similar observations were made in the 
C—F tests. There, of course, the situation was very much simplified and 
more unequivocal. Only four slides had to be-examined before a new 
main form was shown. Thus the instructions were practically repeated 
at every fourth slide. Even so it happened once or twice that a subject, 
after looking at a slide, said “Oh, I quite forgot what I had to do. 
I merely looked at the coloured slide-as a whole. I like these intense 
colours.” Apart from that, their output of answers was a matter of 
personal pride. They were concerned with what they had done, not with 
what they were supposed to do. The Fd’s simply said, “I think it was at 
9 o’clock; I also saw a triangle at 3, a circle at 5 and something blue 
at 12.” The Cd’s said, “Oh! it went much too fast. It was at 9. There 
were 18 figures, weren’t there? Lots of blues and reds and greens. Red 
zigzag at 6 o’clock...was that right? Why don’t you tell me whether 
I was right or wrong?” : 

The following table contrasts the numerical scores of the two subjects 
whose records were given above: 


F% Time 
Subject (tachist.) min. No. W% Ore A% F% F+% F-F+ C% M% 
6 80 34 85 14 13 34 92 81 11 8 13 
23 45 55 92 25 i4 45 68 55 ll 34 30 


1 Q. Oeser, “Tachistoscopische Leeeversuche, eto.,” Zeitsch. f. Psychol. ox. 1929, p. 112. 
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From this table we can add several remarks about our subjects. In 
the first place, although the number of answers is nearly the same, the 
times are 34 and 55 min. respectively. This does not mean that subject 23 
(Cd) was slower. On the contrary, her talk, compared to that of subject 
6 (Fd), was like a waterfall compared to a trickle, so that the observer 
had difficulty in writing it all down. If we were to count the actual total 
number of statements made, the figures would be somewhere in the 
proportion of 4 or 5 to 1. The times merely give us some indication of the 
amount of ‘silent work’ put in by the Fd’s in order to produce something. 
The greater number of ‘Wholes’ (W) has already been remarked upon. 
The equality of Ori per cent. is interesting, but will be discussed with 
respect to the tables as a whole. The difference in the A per cent. is not 
significant, since the tables show that A per cent. is practically constant 
for all the groups (42 per cent.). But in this particular case the figures, 34 
and 45 per cent, indicate a greater degree of stereotypy in the Cd subject, 
which needs explaining, since it to a certain extent seems to contradict 
what was said before. Probably the explanation can be found from a 
consideration of the general attitude of the two subjects. The Fd closely 
scrutinizes each part of the plate and is guided in his final conclusion by 
small detail. The Cd, on the other hand, looks at a blot and immediately 
gets an impression, which is talked about and which brings up a lot of 
associations. Therefore blots that are only vaguely similar on different 
plates are not scrutinized very carefully. Secondly, the scoring obscures 
the fact that a greater variety af animals may be seen by the Cd, whilst 
the Fd, who suffers from perseveration, goes on calling those shapes 
‘animals,’ or ‘dog’s heads.” 

Rorschach considers that the relation af the C answers to the M 
answers is indicative of the type of personality. The C answers are scored 
as follows for this purpose: FC $, CF 1, C14. He distinguishes two 
types, the ‘introversive’ and the ‘extroversive.’ They are to all intents 
and purposes the same as Jung’stypes. For the first, M is greater than C. 
He has a more differentiated intellect, his productivity is dependent on 
inner factors, his mental life shows a more ‘inward’ tendency, so that 

-he is less adaptable to reality and emotionally more stable, his rapport 
is more intensive than extensive, his motor expressions are more stable 
and controlled, and he is on the whole much more solitary and un- 
practical. For the second, M is less than C. This type is much more 
productive, although his intellect is more stereotyped. His life tends to 
outward expression, his emotionality is less stable, he is far more 
adaptable in every way, shows more extensive than intensive rapport, 
is motorically excitable, gregarious, and practical. 
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Now if the two subjects are scored in this way we obtain the following 
figures: 
Subject 6: M:C, 11:44, or 25:1. 
Subject 23: M:C, 28:31, or 0-9:1. 


In other words, subject 6, who is Fd in both the tachistoscopic and the 
Rorschach series, belongs to the introversive type, and subject 23, who 
is Cd in both series, to the extroversive type. These figures are therefore 
in complete accord with our general analysis. As regards the ‘gregarious’ | 
aspect, we know from personal contact over two years that this conclusion 
is also true. Subject 23 is very sociable, has innumerable friends and 
acquaintances, is lively and ‘jolly,’ and gets on easily with everyone. 
Subject 6 has fewer friends and a much smaller circle of acquaintances, 
because she is so ‘shut in’ and difficult to get to know. 


ILI. Summary oF RESULTS. 


We can now examine Tables I-III, Appendix, in which the quanti- 
tative results of the Rorschach tests are summarized. 

(1) Time. The average time taken by all subjects is about 45 min. 
A comparison of the first two columns of Tables I and [4 shows that on 
the whole the C group took longer, and gave somewhat fewer answers 
per minute. Curiously enough, the average time for women (Table Ia) 
is shorter than it is for men; but the men gave slightly more answers 


Table I. 
AU subjecte. ' 
Group Time (min.) No. of Ans. %W % Ori % A 
F 39 70 18 12-5 42 
FC 41 59 + 21 8-4 42 
OF 53 69 24 9-4 38 
oO 50 14 32 12 41 
Table Ia. 
Group Time (min.) No. of Ans. % W % Ori % A 
Men 61 76 23 14 38 
(52) (77) (20) (12) (38) 
Women 42 60 24 9 42 


The figures in brackets are the averages without subject R. 


per minute. These times are far from accurate, and were noted more for 
the eventuality of one or two subjects taking a very long or a very short 
time. The shortest time, 22 min., was taken by subject 30 (Cd); she gave 
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40 answers, 38 per cent. of which were W answers, and 35 per cent. C. 
The longest times were taken by subjects 28 (CF group, female, 91 min.), 
19 (CF group, male, 87 min.), and 31 (C group, female, 87 min.). They 
` gave 136, 132, 103 suggestions respectively, or 1-5, 1-5 and 1-2 per min. 
The time, therefore, does not show up any characteristic differences. 
Rorschach states (p. 10) that the average reaction time is 20-30 min. 
None of our subjects took as little as 20 min., and 24 took over 30 min. 


This is probably due to the fact that they were all highly intelligent . 


university students or. art students, with a large stock of associations. 


Table II. 
AR subjects. 
%0 
Graup % F % F+ (F)-(F+) [FO+CF+C] %M 

F 91 79 11-5 8 10 
FO 84 7l 12-2 16 14 
CF 79 85 14-6 20 12 
0 71 55 16-8 29 13 


(2) The number of answers does not show up any characteristic 
differences either. The smallest number was 30 (CF), the largest 137 (0). 
The smallest number of W were 6 (F) and 4 (FC); the largest 37 (F) and 
34 (C). As is to be expected, the percentage of wholes falls as the number 
of answers increases. 

(3) The number of original answers (Ori). Men on the whole seem to 
give more Ori than women, the figures being 14:3 and 8-9 per cent. 
respectively (Table II ).' According to Rorschach, 10-20 per cent. Ori 
indicates medium intelligences, 0-10 per cent. medium practical in- 
telligences, pedants, and people suffering from depressions. Our average 
Ori per cent. varies from 8-4 to 12-5 per cent. (Table I). Perhaps the 
average intelligence of Cambridge undergraduates is not very high after 


Table IIa. 
f , %0 
Group % F % F+ (F)- (F+) [FO+CF+ 0) %M 
Men 82 70 ll 18 13 
(84) (73) (11) (18) (11) 
Women 80 68 15 20 13: 


The figures in brackets are the averages without subject R. 


all! The highest recorded is that of subject R., 46 per cent. He is 
undoubtedly intellectual as measured by examination results, having 
obtained firsts in Mathematics, Physics, and the Engineering Tripos. 
According to Rorschach he should be an artist, as only artists score as 
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high as that. But his temperament and his achievements are not in any 
way artistic. Three practising artists scored 12, 19 and 24 per cent., and 
those subjects who were instructors and pupils at the Cambridge School, 
` of Arts and Crafts scored between 9 and 26 per cent. This shows that 
many of Rorschach’s conclusions can be accepted only conditionally, 
subject to further experiment. A priors one would not think that artists 
would find these blots particularly interesting, and this was borne out_ 
by experience. A low Ori score does not seem to be correlated with — 
intelligence either, since among our subjects several who scored 5 per cent. 
or less obtained firsts and seconds in various triposes. We must conclude, 
therefore, that Rorschach’s Table VII, p. 38, is certainly not valid for 
normal people as he gives it. Whether or not it is true for psychotics, 
we have as yet no means of judging. 

(4) Animals (A per cent.). The greatest number of interpretations 
of one kind is concerned with animals. Rorschach finds that the average 
for quite normal people lies between 35 and 50 per cent. Our figure, 
41 per cent., is thus in good agreement. Individual variation is not as 


Table HI. 
AR subjects. à 
% Ambiequal % 
: Extroverave (Coartative) Introversive 
Group M<C M=C M>O 

Fe 14 [0] 14 [0] 72 [100] 
FO 36 27 36 
OF 82 — 18 
C 100 — — 


+ The figures in brackets are the percentages without subjects R. and M., who are 
exceptional in every respect (vide text). 


great here as in any other score. Thus the highest'is 54 (CF), the lowest 

27 (C), but all the others lie between 30 and 50 per cent. Bartlett found 

an average of 72 per cent. animal suggestions!. This is probably due to 

the fact that he used smaller, fairly undifferentiated blots, in which it is 
_ often impossible to see more than two or three animal caricatures. 

(5) The number of blots interpreted as a whole (W per cent.). The third 
columns of Tables I and Ia show the number of W interpretations given. 
These figures seem to be of some significance, since there is a perfectly 
steady progression, 18-21-24-32, from the F group to the O group. 
Also, if we leave out subject R., who, with 63 per cent. has almost twice 


E F. O. Bartlett, “ An experimental study of some problems of perceiving and imaging,” 
J. Brit. Psychol. 1916, vim, 222. 


J. of Psych. xxu. 4 20 
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as many as the next best, the men average 19-8, the women 24-3. Even 
if we count R., the women score more than the men. Rorschach states 
that the score of women is always lower than that of men. He gives the 
average for men as 5-7 and for women 4-6, and says that more than 7 W 
are seen only by intelligent persons and artists, who have a greater 
mobility and wealth of associations. Our lowest scores were both made 
by women, 4 (FC) and 6 (F); but all the rest lie between 10 and 30. This 
difference between our results and Rorschach’s may be due to our 
highly selected university material The reason why he gives lower 
figures for women than for men may be due to the fact that his normal 
women all seem to have been housewives, who would naturally possess 
a smaller stock of associations and, possibly, a less prolonged education. 
It again shows the need of specifying one’s material. In tests of this 
kind many-sided contact with the world is obviously going to show itself 
in more numerous interpretations. Our subjects were all of the same 
intellectual standing and training, so that differences due to type would 
have a greater chance of showing themselves. The fact that integrates 
are more inclined to judge these plates as a whole has been commented 
on before, by Schenck and Jaensch. Moreover, integrates have been 
found to be Ci and women are more Cd than men. It was shown in the . 
previous section that our women subjects were, on the whole, more Cd. 
Our figures agree with all these observations, Rorschach’s do not. 

(6) The form interpretations. The majority of interpretations was 
made on the basis of form alone. Only in the case of subject R., whose 
score was 51 per cent., did the percentage fall below 65. The form inter- 
pretations are scored as F + and F —. A certain degree of subjectivism 
is inevitable in scoring an interpretation as ‘weak’ (F —), and no hard 
and fast rules can be laid down. There are a certain number of forms on 
each plate that are seen by nearly everyone. These are called F +. 
Others have to be judged on their individual merits. On the whole, - 
experience soon shows whether the form really is vague or far-fetched. 
One can always question the subjects and so come to a decision. Table II 
shows the steady increase in C per cent. and decrease in F per cent. as 
we go from group F to group C. Table ITa shows that as in the tachisto- 
scopic series, women are more Cd than men. The fourth columns are also 
interesting. Tney show that the Cd give more F — interpretations than 
the Fd. Rorschach remarks that depressed moods heighten the number 
of F responses, cheerful moods lessen them and increase the number of C. 
Those subjects who feel the ‘work of assimilation’ most strongly, ¢.¢. 
those who are most conscious of the fact that they have to make an 


` 
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effort to get meaning into the blots, give the greatest number of F 
interpretations. There is thus some connection between accurately 
distinguishing forms and the amount of intrapsychic work that has to 
be done. For the Cd a weak impression can immediately become a 
perception, which is strong enough to maintain itself even against 
glaring incongruities in the objective material. But the Fd always tests 
every suggestion by reference to the material itself. 


Table IN a. 
Extroversive Ambiequal Introversive 
Group % - % % 
Men 62 7 31 
Women 53 32 16 


(T) The colour interpretations. These fall into three groups, (i) those 
in which the form is the primary determining element (green caterpillars) ; 
(ii) those in which colour is the primary factor, but in which form also 
enters (bunch of flowers in a vase); (iii) those in which colour alone 
determines the answer (a crushed strawberry). Apparently only epileptics, 
particularly demented epileptics, name the colours, or say, “something 
red.” None of our subjects did this. Only two subjects in the F group 
gave primary O answers, one each, and two other subjects gave two and 
four CF answers respectively. All the other C answers were FC. In the 
FC.group of subjects, more colour answers begin to appear, four subjects 
gave one CF and one C each, four gave neither. But in the CF and C 
groups every subject gave a number of colour and primary colour 
interprétations. In column 4, Table I, all colour answers have been 
added together. We see that the fourth group, the Cd; gave nearly four 
times as many as the first, the Fd. 

Rorschach finds among his psychotic patients that all depressives 
give few, all maniacs many C answers. Those patients whose emotional 
and affective life ig relatively stable, such as depressives, pedants, the 
indolent, stereotyped, and the more serious cases of stereotyped schizo- 
phrenia, give few or no colour interpretations. All the more excitable 
ones, epileptics, organic and mania cases, give many. There is a close 
parallelism between high F per cent. and low C per cent. Primary C are 
found only in irritable and abnormally impulsive types of personality, 
so that primary C is a measure of impulsiveness. Now we have definitely 
found a group of people who give a large number of primary C answers. 
But they cannot be said to be abnormally irritable, impulsive, or manic, 
nor to have excessively unstable emotions and affects. One explanation 

20-2 
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for Rorschach’s conclusion is that he did not find any normal Cd’s 
among his healthy control subjects in Switzerland. Munz reports that 
he had to go to Wurttemberg to find pyknic types (who are also Cd), 
because they are so very rare in Switzerland!. So Rorschach quite 
probably did not come across any, and those who gave many primary 
C may have been of a mixed type, modified by excessive inhibitions and 
repressions. But on the whole we can agree with Rorschach, provided 
we remember that the Cd can be a perfectly normal personality type. 
Most young children, too, are Cd. It is true to say that this type is 
_ affectively less stable than the Fd; but this only means that their 
emotional side is more easily stimulated. The balance is quickly regained 
again and an emotional disturbance does not affect them as much as it 
does the Fd types. They are more sensitive in many ways, and their 
emotionality is strongly egocentric. FC interpretations represent, to 
some extent, the necessity of having to adapt oneself with conscious 
effort to a situation, to take up a valuing attitude towards it. This the 
Fd does, whilst the Cd fits easily and naturally into his environment. 
One sign of the emotional egocentricity of the Cd, in spite of his out- 
wardly directed attitude, is that he tells a story essentially as to how 
it affected him, without much regard for logical sequence or for the 
listener. 

(8) Kinaesthetic elements (M per cent.). These are difficult to in- 
terpret by the observer. Thus “a man running” is usually not an M 
answer, unless the subject ‘feels’ the actual strain in himself in some way, 
or actually sees motion in the picture. The last columns of Tables I 
and Ila do not show any difference at all. Yet the impression we get 
from the records is that the more Cd subjects, particularly those in the 
CF group, have more, and more pronouneed kinaesthetic images than 
the F groups. The following introspections are all taken from the records 
of subjects in the CF and C groups. “Two devil dancers going round at 
great speed. They make me feel quite giddy. Now the whole picture 


1 “In spite of the rich material to be found in the Zurich polyolinio, it was difficult to 
find 20 true pyknics, whilst pronounced ‘schizaffines, particularly leptosomes, were very 
frequent, This may partly. be due to the place at which we made our selection, but above 
all to the anthropological characteristics of the majority of Swiss. Since our main object 
was to study the pyknic type, we tried to get records in South Germany, where the pyknio 
bodily constitution seems to ocour most frequently in its pure form, And indeed it was 
extremely easy to find perfect examples of the pyknic constitutional type wherever one turned, 
whereas leptosome types had to be hunted for” [my italins]. Emil Munz, “Die Reaktion des 
Pyknikers im Rorschachschen psychodiagnostischen Versuch,” Zeitach. f. d. ges. Neurol. 
1924, xor, 68, 
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seems to be whizzing round.” “A great many pictures convey animated 
movement to me.” “Lamp hanging down from the ceiling (P1. II). It 
doesn’t last long. Now I see the animals again. Now the lamp has come 
through again, with dirty wallpaper behind it. It’s magnificent, this; it 
pushes out when it is a lamp, and recedes to great depth when F see the 
animals. The illusion of movement is strong. I shall go dotty if I look 
at this any longer! Now the colours have started violent up and down 
movements.” “A bat with flapping wings, it’s eyes are looking straight 
at me, they have a cruel, inhuman look. It revolts me, I hate looking 
at it. The wings are slowly moving and vibrating, as though it is ready 
to pounce.” 

The kinaesthetic elements can get very strong. They are different in 
some respects to the kinaesthesias of the F and FC groups. Motion seen 
by them is usually felt by the subjects as strain, and may therefore 
easily be part of what we: mean when we speak of the effort after meaning. 
Thus a blot ‘suggests a human being. He is in a curious attitude. The 
subject tries to find out what the attitude is, and says finally, “a man 
crouching down beside a precipice, waving his arms, about to fall over.” 
In the case of most Cd’s, the movement is seen arising out of the per- 
ceptual material itself. The Fd’s, on the other hand, project the movement 
into the picture. This point is of some importance, particularly as 
Schenck? has carefully analysed a number of subjects whom he calls the 
‘dynamic’ type. They are greatly affected by seen and imagined move- 
ment, e.g. in tachistoscopic experiments on the fusion of moving forms. 
One of his subjects gave 63 per cent. M in a Rorschach series. Curiously, 
Rorschach considers that the more stable the affects are, the more M 
interpretations there are. This can only mean that he scores an M only 
when the subject feels the movement as a strain or tendency within 
himself. We have therefore scored as nearly as possible in Rorschach’s 
sense, so that a further comparison may be made. 

(9) Relation of M to C. Since both M and C give us some insight into 
the affective make-up of personality, a comparison of these two factors 
will tell us something about the ‘experience type’ (Hrlebnistypus), that 
is, the way in which a person responds to his environment in general. 
In the very interesting and instructive tables on pp. 65 and 66, Rorschach 
has summarized his experience with normal and psychotic people. He 
finds that the more extroverted and adaptable a person is, the more - 
does the number of C answers predominate over the number of M. The 

1 H. Schenck, “Eixperimentell-strukturpsychologische Unters. uber den dynamischen 
Typus,” Zeitech. Psychol. 1930, oxm, 91. E 
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more abstract, introverted, and emotionally stable a person is, the 
greater is the preponderance of M over C. As a rough empirical rule he 
finds that the best picture is given if the O answers are scored as follows: 
FC 4, CF 1, C 1}. The total score for C is now compared directly with ` 
the number of M. In extroverted types, M is less than C, in introverted 
types, greater. When M is equal to C we have an ‘ambiequal’ type. 
If both M and C are numerous in such a type, we have the optimum 
control of emotional and stabilizing factors; if they are infrequent, the 
person is pedantic, stiff, an ‘I-know-everything-better’ type. 

Tables III and IMa show the proportions among our subjects. Two 
of them, who fell into the F group on the basis of the tachistoscopic 
experiments, were subsequently found to be exceptional persons in 
nearly every respect. On all the curves they fall right outside the average 
for their class. They will be analysed separately later. We see from 
Table ILI that if we except these two, the F group consists entirely of 
‘extroversives,’ 4.e. in every case M is greater than C. Table [1] shows 
the distribution for men and women. There are actually more extro- 
versive men than women, but twice as many introversive men as 
women. The ‘ambiequals,’ with one exception (subject R.), are all women. 
and not very different to the extroversives. R., too, is in some respects 
more extroversive than introversive. If we keep this in mind, the pro- 
portion of extroversives in mən and women becomes 69 : 88. The three 
women from the FC group, and R., who was the best Fd in the tachisto- 
scopic series are ambiequal. The CF group is the most widely scattered, 
the F group least. This confirms our suspicion that the CF group consists 
of mixed types, and further experiments will have to be made to 
determine them in more detail. It seems certain that the synaesthetics 
fall into this group, and they are sometimes strongly integrate, at other 
times strongly disintegrate, depending on their mood and on what 
particular response they are called upon to make. . 


IV. GENERAL SUMMARY AND CONCLUSIONS. 


(a) Colour and form-dominance tests and Rorschach tests. 


These investigations were not concerned with the whole problem of 
‘fundamental types and the necessary or sufficient criteria for dis- 
tinguishing them. It does seem clear, however, that the difference 
between colour and form abstractors, which has been shown up by these 
investigations, is due not merely to these particular experiments, but has 
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some more fundamental basis and may eventually lead to more far- 


reaching conclusions. The following considerations may eventually help - 


to clear up this curious phenomenon. 

To begin with, there are a number of general observations that have 
forced themselves on our notice. Taken as a group, the subjects who 
are Cd in these experiments are a more delicately balanced type. 
They are easily enthusiastic, and as easily discouraged. Their responses 
are coloured by emotional outbursts, and they are far more interested 
in their imaginative processes and the opinions of the observer, than in 
the correctness of their own observations. Their attention is very 
fluctuating, and they are more suggestible than the Fd subjects. Put 
briefly, they evince a far higher degree of subjectivism than do the Fd’s. 
If a Cd is told that his observations are wrong, he is worried, and, if 
only subconsciously, rather hurt, since he always wants the observer to 
have a good opinion of him. If an Fd is told he is wrong, he takes it as 
an objective fact. There is a similar difference between objective and 
subjective attitudes when the two types are told that they have made 
good observations. The Fd type is pleased at what he has achteved, the 
Cd type is pleased at himself. 

These observations fit in, in a general way, with those made by Lutz 
and Scholl. They state quite definitely that all their Cd’s were cyclo- 
thymes, in the sense of Kretschmer’s typology, and all their Fd’s 
schizothymes. But in this form we have been unable to verify their 
generalizations. Indeed, with one clear exception, none of our Cd’s were 
cyclothymes; most of them would fall into the schizothyme class. This 
merely goes to show that Kretschmer’s typology is not universally 


valid—an objection that has: been proven over and over again in the - 


researches of the Marburg Institute. The Kretschmerians are realizing 
this themselves, too. Thus Kroh! found that the schizothymes are not 
as good as the cyclothymes in tasks that require rapid alternation of 
attention, whereas Enke and Heising®, working in Kretschmer’s clinic, 
found exactly the opposite. The purely physical characteristics by which 
Kretschmer’s types are differentiated, are not sufficiently penetrating 
criteria. But this line of criticism and investigation does lead in one 
direction that may ultimately be found to be important. Competent 
observers who have worked in Tübingen, say that Kretschmer’s typology 
is undoubtedly applicable with fairly high accuracy to the population of 
_ that region of Germany (Wurttemberg); and since Kretschmer has come 


1 Kroh, “Experim. Beitrage zur Typenkunde,”. Zetisch. Psychol. Erginzabd. xry, 1929. 
3 Enke u. Heising, Zestsch. f. d. ges. Neurol. w. Psychol. 1929, p. 118. 
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to Marburg, he admits himself that the Hessians on the whole do not 
- fit into his typology quite so well. True cyclothymes seem to be extremely 
rare in England, where schizothyme forms predominate. Munz makes 
the same statement about Switzerland. Therefore if these colour and 
form-discrimination tests can be worked out into really satisfactory tests, 
they might give us a tool for investigating racial types and characteristics. 
Other investigators have found that children and women are more Cd, 
and our investigations have confirmed this in the case of women. 

On the basis of some relevant work on colour and form memory, Said 
comes to the conclusion that each kind of memory is a specific, unitary 
function, “in the sense that there is a general factor, ‘Cl’ (or ‘Fr’), which 
functions generally, and is involved in the process of apprehending and 
recognizing all colour (or form) groups and combinations, independent of 
‘G@’1, Training of colour and form memory is possible to a great extent, 
but the improvement is specific, or non-transferable. Improvement in 
one does not affect the other. 

The quite general observations made above on attitude and the 
emotional under-currents of personalities are confirmed by the second 
series of experiments performed by the same subjects. The first series 
dealt with unconscious responses. There was no time for reflection and 
comparison. In the second series the subjects were given a number of 
blots to interpret at their leisure. Compared to the Fd subjects, the Cd’s 
were invariably more alive, amused and interested. Their trains of as- 
sociations were far more‘vivid and their imaginative processes were 
more in evidence, remodelling, aften completely recreating the perceptual 
material of the blots. And again, their emotional and valuing responses 
‘were more to the fore. The percentage of answers given on the basis of 
colour was higher. On the whole they preferred the coloured blots, whilst 
the Fd type preferred the uncoloured ones. It seems quite clear that this 
fundamental predilection for colour extends right through the various 
levels of the personality, from the physiological upwards. The Cd type 
also interprets the blots as a whole more frequently, giving no Dd answers. 
Often they weave fantastic stories to explain why they see the blot as 
a mermaid fighting with an octopus, and, as they draw in more and 
more of the picture, actually see changes taking place in the blots. 

The comparison of our Cd and Fd types with respect to introversion 
and extroversion is also satisfactory. The more scattered results of the 
comparison in the case of the mixed groups (CF and FC) indicates that 


1 M. M. Said, “The specific nature of colour and form memories,” Ph.D. dissertation, 
Birmingham, 1929. (I am indebted to Prof. Valentine for lending me his library copy.) 
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they are mixed typed belonging to the various sub-forms of the integrate 
type. The tendency towards disintegration, or functioning through 
partial response systems, shows itself more and more strongly as we 
proceed from the C to the F type, and this again shows that an exclusive 
classification into two or three types such as Kretschmer’s is not possible. 
Jaensch’s types fit into a more biological classification, in that there are 
gradual transitions from one to the other. Form and colour dominance, 
as shown up in the tachistoscopic tests, are therefore stigmata, which 
are not necessarily present, or indicative of type, except in the case of 
pure colour dominance. It is most certainly not true, as Scholl states, 
that no schizothyme is Cd. 

The exceptions are interesting from special points of view. They point 
the way to a closer examination of some weaknesses of character and 
will, and may help to clear up the problem as to how deeply repressions 
and repressed, t.e. dissociated, complexes affect the psychological 
structure of a personality. ‘Autistic’ types in the narrower sense of the 
word may be abnormal in this sense, or they may be normal types in 
whom the splitting off of feeling and emotion from the perceptual and 
imaginal levels has not yet taken place, as seems to be the case in the 
two synaesthetic types analysed by Jaensch and Weber?. Their study 
also leads in the direction of differentiating between ‘formal’ and 
‘material’ types. The C and CF groups were predominantly students of 
art and literature, the F types of mathematics, physics and engineering. 


(b) General observations. 


In his paper on perceiving and imaging, p. 255, Bartlett remarks, that 
“separation into types, though it is of considerable practical value, solves 
no theoretical problem. The relatively set ways of reacting which are 
illustrated in types have practically always been acquired gradually. 
Whatever has a history presents a problem. And it is no.solution to stop 
the history at some point or other and give a name to what has been 
found. The really interesting thing is to try to show how the different 
characteristics that are found together in a ‘type’ are connected, and 
in what way they have probably grown up.” In the fifteen years since 
this was written the classification into types has proved its practical 
value over and over again. Moreover it has led nearer to a solution of 
fundamental problems than was dreamt of then, and has shown that 
many of the most fundamental characteristics of the minds of different 


1 Uber den Aufhau der Wahrnehmungewelt, part 1, Leipzig, 1981. 
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types, at low and at high levels, have not been acquired gradually by the 
person, but are the expression of functional differences deeply rooted in 
the whole psycho-physical organism. Wherever similar differences in 
experiments at lower and at higher levels show themselves, this may be 
an indication of permanent functional characteristics. 

In the investigations recorded here, it was found that there is a 
gradual increase in the effectiveness of form perceptions between two 
extremes, the Cd and the Fd types. In the first type primary colour 
perceptions play a great part in all perceptual and imaginal activities, 
in the latter they play hardly any part. Through the various groups, 
C, CF, FC, F, we can trace this gradual increase, and the beginnings of the 
splitting up processes. It is as yet too early to see clearly what the exact 
roots of Cd are. But there are several indications of where we must seek. 

It seems as though colour and form are originally indistinguishable 
elements of our perceptual apparatus. Their differentiation first takes 
place at higher levels. A study of the subjects in the CF group shows 
that they can be more form than colour dominant where it is a matter 
of interpreting complex sense data, whilst at lower levels, between the 
purely physiological and the perceptual, they are still colour dominant. 
Colour is a more immediate sense datum than form, in the perception of 
which many complex factors such as naming, meaning, attitudes, and 
attention play a part. It is therefore probably a more primitive function}, 
or, if this seems too far-reaching a deduction, at any rate an earlier 
faculty in man than form perception. Colour is easily handled by the 
visual imagination, as the experience of child psychology, and especially 
the study of eidetic imagery shows. That the colour function is deeply 
rooted is also shown by the fact that the will has no influence on the 
capacity to select according to form or colour in the case of Cd subjects. 
There are no optical or physiological differences as far as we can see in 
the two types of subjects. Yet the Sinnengedachinis (sensory memory), 
to use Helmholtz’s term, selects one sense datum and not another, even 
under pressure from the will. At higher conscious levels we find that Cd’s 
are more ‘interested’ in colour. But it must be remembered that the 
word ‘interest’—from the observer’s point of view—merely characterizes 

1 Animals can more easily be trained in colour than in form discrimination, according 
to the experiments of Katz, Kroh and Scholl. The latter found that chickens conditioned 
to eat off a blue triangle but not off a red circle, immediately eat off the circle but not off 
the triangle when the colours are interchanged. Lashley has performed similar experimenta 
on rate. General observations also tend to show that animals do not use their form dis- 


crimination ag much sa they might. They do use colour and motion, and these have an 
obvious biological significance in the atrnggle for existence. 
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_ the objective fact that the organism does not receive every possible im- 
pression into itself. Even at physiological levels that are independent of 
will or interest, selection takes place; what is selected or rejected does 
not depend on optical or physiological factors, nor does it depend on the 
will. It depends, as it seems, on a far deeper teleological order. Some 
weaker Fd subjects can devote their attention exclusively to colour, but 
have some difficulty. This shows that the ‘splitting up’ process has not 
yet been completed, and also that the Cd’s are integrate with respect to 
the optical sphere. Their integration is outward, that is, they are com- 
pletely and uncritically open to sense impressions from without, which 
are at the same time not seen as invariants and therefore easily modifiable 
by associations, particularly emotionally toned ones. The Fd’s are not 
integrate with regard to the optical sphere, and forms are therefore in- 
variants for them. 

If this is so, we should expect to find significant differences in the 
structure of the space perceptions of our two types. Those in whom 
space co-ordinates on the retina are fixed, ż.e.in whom transverse retinal 
disparity plays a large part in determining depth, should be form 
perceptors. Those in whom space perception is still of the early, plastic 
form frequent among children, in whom the later ‘petrefacts’ have not 
yet been crystallized out and split off from the rest of their mental 
contents, should be primary colour perceptors. 


(c) Further experimental indications. 

The account of a relatively restricted experimental enquiry must stop 
at some point; and the investigation of the field of space perception would 
have to be a comprehensive one in itself. It was not possible to tackle 
that as well. But two preliminary investigations were undertaken with 
a limited number of subjects of the pure form and colour types. 

They were first asked to look at a picture and at a solid cube through 
‘Rollett plates’. These are merely two plane parallel glass slabs of high 
refractive index, with dimensions 25 x 10 x 3 cm.1 They were mounted 
on a turntable, so that they could be quickly changed from convergent 
to divergent positions. The effect—due to refraction through the glass— 
is that when the plates converge, as seen from the subject, the object 
will appear to be farther away, and nearer when thé plates diverge. Only 
the degree of convergence or divergence of the eyes is changed; the size 
of the retinal image remains constant. Now when a subject looks through 
these plates first with near vision and then with more distant vision 

1 Cast by Parsons Optical Glass Co., Derby. 
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while the retinal image remains of the same size, one would expect depth 
to be more strongly seen, as well as an increase in the size of the picture. 
Nearly everyone saw a slight change. The Fd subjects on the whole saw 


very little, but the Cd subjects saw the most striking changes. “The 


picture has more life. Tean almost see the people running about,” one 
of them said. Subject 23, who easily saw movement in a picture, saw the 
most vivid movements taking place. The Rorschach blot in which she 
had seen most movement before, now became “a positive whirlpool of 
colours; I can’t see any shapes, it is all moving around too fast.” A cube 
was seen by her to become very squat with converging eyes, and 
enormously extended with diverging eyes, “like a long four-cornered 
tod.” This shows what a great effect integratedness in the optical sphere 
can have. When the eyes diverge, we naturally tend to feel that an object 
is farther away. Any tendency to over-estimate this is counterbalanced 
by the transverse disparity factor, which remains constant, or nearly so. 
But in the case of integrates, which our Cd’s obviously are, the idea of 
distance is far stronger than the physical stimulus and they see what they 
think and feel. “See movement? How do you mean movement?” we 
were asked by subject H., an engineer. We explained; “Well, anyone 
who can see these things moving about must be soft in the head,” was 
his summing up. 

We also examined the after-images of these subjects, and found that 
the time for which they persisted was, on an average, three times as long 
in the Cd’s as in the Fd’s. This, too, is characteristic of integrates, as the 
Marburg researches have shown. 

A further observation was recently made, at first accidentally. 
Some psychology students were shown the phenomenon of ‘simultaneous 
contrast.’ A blue and a yellow square lie side by side. On them is placed 
a strip of neutral grey paper, and the whole is then covered up with very 
thin tissue paper. The strip of grey now appears to be yellow over the 
blue square and blue over the yellow square. If the tissue paper is not 
used, it is hard to see the simultaneous contrast. The reason seems to be 
that the grey strip looks too definite; there are shadows around it and 
it stands out in three dimensions. To see the contrast without tissue 
paper it is necessary to press the grey strip so that it lies flat on the 
coloured squares, and hold the whole thing so that no shadows can 
be thrown. 

Close on this followed a second observation. When the squares are 
taken into the shadow—the room not being very light to start with—the 
Purkinje phenomenon manifests itself quite clearly. The blue field seems 
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much brighter than the yellow. But as soon as a form is introduced into 
the blue field, such as the grey strip, or any small object, there is an 
immediate decrease in the apparent brightness of the blue, so that it 
approximates again to the apparent brightness of the yellow. Both these 
effects—the diminution of simultaneous contrast, and the reduction 
of the Purkinje effect—seemed to be less pronounced in the case 
of our Cd subjects who were present. As far as could be judged, they 
also had more pronounced simultaneous contrast than most other 
people. 

This suggests several very important conclusions, which will have to 
be experimentally tested. 

(i) The Purkinje phenomenon manifests itself during total or partial 
dark adaptation. That is, in the light-adapted eye, the energy maximum 
of the spectrum lies in the yellow. In the dark-adapted eye this maximum 
shifts towards the blue. Now scattered light contains a higher percentage 
of short wave-lengths than direct daylight. So the function of the 
Purkinje effect is obviously to utilize these to the greatest possible 
extent. 

(1) But forms are much less easily distinguishable in blue light than 
in yellow or red. When a form is put on to a field that looks brighter to 
a dark-adapted eye than a field of equal intensity but longer wave- 
length, this difference is greatly reduced. Thus, as soon as the form 
function of the eye is active, the eye functions as it does in daylight 
vision, and the energy maximum again shifts towards the red end of the 
spectrum. : 

(iii) The same thing happens in simultaneous contrast. Therefore the 
functional roots of both the Purkinje effect and simultaneous contrast 
may be the same. a 

(iv) The fact that a Cd does not notice these effects to the same , 
extent, means that the form function of his visual apparatus is not yet - 
as firmly developed as it is in the Fd. If this is borne out by exact 
experiment, it will be a proof at a very much lower level than was 
reached in the tachistoscopic experiment. 

One last observation may be made. A study of the gradual recession 
of colour dominance may lead to interesting conclusions in the psychology 
of painting. Strong Fd’s abstract colour to such an extent that they 
cannot perceive the colour of shadows. This is borne out by some of the 
interpretations of Rorschach blots. If this is followed up we may get 
some insight into the psychological basis for the differences between 
impressionistic, expressionistic, and realist forms of painting. 
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(d) Ontotropic and philotropic selective principles; attention, 
attitude, perception. 

Experimental work on the higher mental processes is difficult and 
uncertain, because of their enormous complexity. The mind is capable 
of dealing with a situation in so many different ways, that one can never 
be certain that a given result is an answer to the question proposed by 
the experiment. The same answer may be due to totally different causes 
at different times and in different people. The most striking phenomena 
among the higher mental processes are teleological tendencies, and 
in these we must include the’ constant tendency towards meaning, and: 
the apprehension of values. These factors overlay and obscure factors 
springing from the lower physiological and physical levels to such an 


extent that extrapolation, or inference from the higher to the lower,, 


becomes very misleading or even impossible. On the other hand, 
experiments that are made on very primitive physiological levels, also 
do not allow of wider generalizations about the higher levels. The finer 
differences of personality, for instance, begin above the level of sensory 
thresholds. But there are levels of experience, which at one end are still 
deeply rooted in experimentally investigable psycho-physiological events, 
and at the other extend into the higher levels. It is at these levels that 
experiment promises most insight. 

This thesis can best be illustrated by the special case of Hidetic 
Images (EIs). They are phenomena that lie midway between true 
physiological After Images (APs) and pure Memory Images (MPs), 
and have the properties of both to varying degrees in different per- 
sonalities. Their close study as the extensive researches carried out 
at Marburg, Vienna, Hamburg and-elsewhere have shown, give a con- 
siderable degree of insight into the formal strunture of these intermediate 
levels. It is found that in them certain principles can be traced that 
are of importance for the description and classification of human types. 
Their study has also shown that certain selective principles operate at 
levels far lower than was generally believed to be the case. In all our 
higher perceptions and mental actions generally a very high degree of 
selection is continually taking place. What is selected by the mind from 
the innumerable stimuli constantly impinging on it depends to a great 
extent not on the stimuli as such, but on purely subjective factors like 
meaning, values (e.g. conscious and ‘unconscious’ wishes and interests), 
emotional states, attitudes, and previous experience. To a large extent, 
however, the will can determine what is selected even against all these 
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influences. In EJ’s we find that selection also takes place. Here 
again, what is selected does not depend on the strength of physical 
stimuli at all, but on teleological and valuing tendencies. Moreover, 
selection is quite independent of efforts of will, which shows that even 
lower sensory levels are not as free from teleological tendencies as 
mechanistic materialism asserts. 

This may be made clearer by considering what Jaensch has called 
‘ontotropic’ and ‘philotropic’ selective tendencies in perceptual pro- 
cesses!, ‘Ontotropic’ selection is selection at lower levels directed 
towards the apprehension of objects. Helmholtz already indicated that 
in space perception the primary fact is not the registration and summation 
of disparate stimuli, but the perception of objects (or ‘wholes’), and 
v. Frey showed that similar laws hold for tactile perception, while 
Jaensch proved it in colour vision. The phenomena of colour constancy 
and colour transformation are due to the immediate selection by the 
eye or the visual processes of meaningful wholes. Now in the special 
sphere of EPs this ontotropic selective tendency manifests itself as 
follows: Hidetic subjects cannot produce images of meaningless things, 
such as a number of pieces of coloured paper stuck together on a card, 
and some can only get HJ’s of solid objects. If they get EI’s of homo- 
geneous coloured surfaces, these either fade very quickly or appear in 
complementary colours, like AZ’s. Thus, for example, they can produce 
a negative EI of a green piece of paper cut in the shape of a leaf, or at 
most a dim and fairly short-lived positive EJ that soon becomes negative 
or vanishes. But when a real green leaf of the same colour and saturation 
is substituted they have no difficulty at all. The subjects themselves are 
surprised at this, but no effort has any effect. Similarly, if a picture is 
presented to them, in which some part has been substituted by an 
incongruous geometrical figure, this part drops out of the EI, or appears 
in its complementary colour. Only in the most extreme cases at both 
ends does this not happen; with subjects who have extraordinarily strong 
EI’s, or only complementary (negative) E/’s, selection does not seem to 
take place. 

‘Philotropic’ selection is of a somewhat different order. It is, to use 
Jaensch’s term, persénlichkettsaddquat, in accord with the personality. 
In EI’s it manifests itself in the ability to produce ET’s only of certain 
objects, and is accompanied by strong feeling. Thus some subjects can 
reproduce images only of flowers, or of certain kinds of houses of which 


1 E. Jaensch, “Uber psychische Selection, eta.” Zetisch. f. Peychol, 1925, p. 98. 
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they are particularly fond. In other cases it is found that unpleasant 
faces or colours in pictures drop out in the EJ, to be replaced by others 
more in harmony with the predominant likes and dislikes of the subject. 
In ontotropic selection, then, we have a direction towards the objective 
facts, in philotropic towards subjective values. Now colour and form 
are also selective principles. They are specific unitary functions inde- 
pendent of each other, and of factors like Spearman’s ‘@.’ Where they 
manifest themselves in their pure form, as in tachistoscopic experiments, 
they appear separately in different persons, and these persons show very 
striking psychological differences. The Fd subject is guided by the 
ontotropic selection principle not only as regards the particular form 
function, but throughout the various levels of the ‘personal unity,’ while 
the Cd is under the influence of the other, subjective, principle. 

Considerations such as these suggest that the important factor 
to observe in psychic life is not attention, but attitude. There are 
two main forms of attention: simple ‘taking notice,’ and a critical, 
concentrating intellectual attitude. The latter is usually meant by the 
term ‘attention.’ Now in reading experiments? in the perception of 
form or colour in short exposures, and in the interpretation of the 
Rorschach blots, all our subjects ‘attended’ to the presented material. 
One type of subject saw what was objectively present, another type saw 
something: entirely different. Results like these have usually been at- 
tributed to two kinds of attention: ‘synthetic’ or ‘dynamic,’ and 
‘analytic’ or ‘static.’ But a study of the mode of response in the two 
extreme classes of subjects and of the records made by them shows quite 
clearly that what we are dealing with is not two kinds of attention, but 
completely different ways of perceiving. The ‘subjective’ person does 
not direct his attention first at the screen or the blot, to perceive a few 
letters or vague shapes, and then at his aroused association, until he 
finally ‘synthesizes’ those that best fit together. He immediately sees 
a meaningful word or picture. Attention has an essentially disintegrative 
function. If I ‘attend’ to an emotion, it gets weaker or disappears. 
If I attend to a symphony I can at will lift the separate instrumental 
tones out of the flowing mass of music by a critical, analytical attitude; 
but the primary ‘wholeness’ of the musical impression is thereby 
destroyed. It seems that all experiments designed to measure the 
function of attention by measuring its field are misplaced. What we 

1 The term ‘personal unity,’ like Leibniz’s ‘unitas multiplex’ describes more than I, or 
ego, or personality. It includes all the various functions, conscious and ‘unconscious,’ that 
in their sum constitute the psycho-physical organism. 

3 Cf. footnote, p. 299. 
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measure are perceptions and intermediate integration products, that is, 
the ‘field’ of attention. The concepts ‘wide’ and ‘narrow’ describe some- 
thing purely external, the contents of attentional acts, but never the 
function of attention. It is easy to show that in reading experiments 
subjects of the ‘analytical’ type have as wide a field as subjects of the 
‘synthetic’ type. They can both see the beginning and end of very long 
words equally well. Similarly, in the form-colour experiments both Cd 
and Fd subjects glance over the whole field. The fact that, from the 
observer’s point of view, one type records far more letters and figures 
says nothing at all about the ‘width’ of attention. In the first place, as 
we have seen, the two types perceive in different ways. Secondly, the 
factor of ‘subjective certainty’ is of very great importance. In this 
factor ontotropic and philotropic tendencies again show themselves very 
clearly. The basis for subjective certainty in the Fd analytic, objective 
types is the satisfactory correspondence and comparison of a perception 
with objective reality; for the Cd, synthetic, subjective types it is above 
all the feeling-quality of the integration products that so frequently form 
part of their perceptions. Bartlett, in the discussion of his experimental 
results remarks (p. 244), “there is a strong tendency to refer change in 
the sensible appearance of objects to one’s own faulty observation.” 
This is true of all the more disintegrate types, but is not true of children 
and integrates. They have no difficulty at all in believing that objects 
can change their sensible appearance, since they are (apparently) con- 
tinually doing so. Lastly, the Fd is much more cautious in any statements 
he makes, and tends to suppress observations of which he is uncertain. 
One never seems to find evidence of attention being any other function ` 
than that possessed by all organisms whatsoever, ‘simple noticing,’ or 
‘simple awareness.’ This must operate before any of the higher functions 
can have any material on which to operate. We cannot will or analyse 
or criticize anything unléss we have already been made aware of it by 
an act of attention. That is its function; and what follows has nothing 
at all to do with attention. It is the effect of various attitudés?. 

We have said that observations of general behaviour, moods, ex- 
pressions, and gestures, should form an integral part of any experiment. 
We can only know their import objectively through the direct statements 
of subjects. This is certainly a return to introspective methods, but with 
this difference: the introspections of subjects are significant as expressions 
of the mode of experience and thinking of their particular type, significant, 

1 This thesis is developed in greater detail in O. Oeser, “Tachistoskopische Lesoversuche, 
als Beitrag zur struktur-psychologischen Typenlehre,” Zeitsch. f. Psychol. 1929, p. 112. 
J. of Payoh. xxx. 4 ‘21 
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that is, to the experimenter who is closely observing the subject taking 
part in an experiment. The introspections have no general validity except . 
for a particular type: Anyone who for any length of time has pursued 
experimental enquiries typologically knows how closely each one of us 
is shut up in the circle of his experience. He is ‘caged in his type,’ as 
it were. If the introspections of a subject belonging to some pronounced 
type are shown to one of the opposite temperamental type, it will often 
be found that there is no pomt of contact. The two subjects cannot 
understand each other’s experiences, just as a dull, worn out miner may 
be incapable of understanding the finer emotions of a poet contemplating 
a sunset. j 

In his presidential address to the Psychology Section of the British 
Association at its South African meeting in 1929, Prof. Bartlett mentions 
what must be a common experience of all psychologists: that subjects 
differ, but that in a group of experiments one will find one subject always 
accurate, while another varies. He thinks that this ought to be examined 
by psychologists, because the attitude that the subject brings to an 
experiment is very important, and comes to the conclusion that the 
important thing for experimenters to realize is the constancy of attitude, 
not of experimental conditions. Without doubt, attitude is the most 
important factor of all. We may call ‘the total organism’ a ‘foggy’ 
conception and imagine that we are always dealing with ‘partial response 
systems’ such as sight. But even in simple experiments on colour 
transformation, the abstraction of light and shade (‘constancy of 
brightness’), and the like, central factors become of such importance that 
we have to make the conception of a partial response system very wide 
indeed. Much more so when we are dealing with such integrations as 
synaesthesia. Head, Rivers and Adrian have demonstrated the very 
wide ramifications of any high-level functian. Jaensch has shown how 
temperamental tendencies, and, above all, attitude, dominate every 
response up to the highest. From this point of view, the conception of 
the total organism being active in any response assumes a very different 
character and a deep significance. For we find that the attitude of a 
subject toward an experiment or a series of experiments is extraordinarily 
constant, and is traceable in all responses, inside and out of the psycho- 
logical laboratary. But we also find that the idea of the ‘total organism’ 
being active is not applicable to every subject. It is true of the ‘integrate’ 
type alone. Only in the so-called ‘objective,’ or more disintegrate type 
of subject can we truly speak of partial response systems, because his 
functions are, as it were, in water-tight compartments. But an observer 
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of the objective type cannot know this a priori, since his is the partial 
response reaction and is the only one he knows in direct experience. 
Through careful observation and analysis of the behaviour and the 
introspections of another type, however, he will come to realize this fact, 
and make allomaga accordingly!. - 


(e) Suggestions for method in experimental procedure. — 


` If series of psychological experiments are carried out from a typolo- 
gical point of view, it brings about a large number of simplifications, 
unifies widely different fields of experimental enquiry and reconciles 
conflicting results. It throws much light on ‘such problems as adjust- 
ment and readjustment in continuous reaction experiments, on selective 
principles, and on structural levels, while the question of attitude and 
instruction takes on a new importance, and the problem as to the nature 
and function of attention is being placed in a different light. What were 
thought to be different modes of functioning of attention, are found 
to be expressions of functional structures in different psychological 
types. Rigorous experimental typology is also leading to a deeper 
understanding of many of the great antitheses between such widely 
different points of view as are represented by idealistic and materialistic 
philosophies, because of the profounder insight into the teleological 
structures of personality afforded by the experimental study of human 

es. 

The following suggestions for the procedure in an experimental 
investigation may now be formulated. 

(1) Simple tests and ‘clinical’ phenomenological observations of the 
subjects, to determine roughly to what type they belong, should form 
the starting-point. 

(2) The constancy of attitude being more important than the 
constancy of experimental conditions, it follows that care must be taken 
to give instructions in such a way that they can be conformed to normally, 
without psychological strain, by the subjects. That is, the instructions 
must conform to type. This may mean that some subjects may have to 
do only part of an experiment at one sitting, as was the case with some 
Cd’s in the Rorschach tests. . 

(3) The attitude set up by the instructions must be very carefully 
noted. 


t 


1 Of. O. Oeser, “Typological Methods in Experimental Psychology,” Psyche, (1930), 
XXXIX. 


K 


oe 21-2 


322 Experiments on the Abstraction of Form and Colour + 


(4) The interpretation of results must also be subordinated to the 
typological point of view. Generalizations are usually valid for one type, 
and for one class of responses only, provided the instructions have 
conformed to type. 

(5) Experiments in which instructions do not conform to type (as 
in Grossart’s work on reading), have to be very carefully interpreted, 
since they may give an altogether false picture. They may be used for 
determining the flexibility of a particular type, or the degree to which 
the mental functions and contents can be ‘split off’ from one another.. 

(6) All phases of the development of the personality must .be 
subjected to accurate phenomenological analysis in each type, and 
typology must be differentiated with respect to the structure of the 
various faculties and psycho-physiological dispositions. 

(7) Trends and tendencies are to be indicated, rather than dogmatic 
laws. 

(8) The genetic approach should never be lost sight of. That is, 
similar experiments should, if possible, be carried out both on adults 
and on children. 

(9) The descriptive methods should, as far as possible, be combined 
with the experimental, for instance by means of questionnaires and 
records of conversations. 

(10) Wherever possible, more than one ee should be done 
with the same groups of subjects. 

(11). Systematic theory should come last. 


V. SUMMARY. 


In tachistoscopic experiments! in which the form and the colour of 
a figure to be selected from a collection of figures have been split apart, 
some observers always find the colour pole (Cp), others the form pole (Fp). 
The former have been called colour dominant, the latter form dominant. 
There are two mixed groups: the one is usually attracted to the Fp,. 
but perceives its colour as well; the other is usually attracted to the Cp, 
but frequently perceives its. shape. When intense forms and weak colours 
“ are used, the latter group more frequently find the Fp. When intense 
colours and weak forms are shown, some of the more Fd subjects 
become Cd. But wide differences in the material do not affect pure 
representatives of the Fd or Cd types. Men were found to be more Fd 


1 “Some experiments on the abstraction of form and colour,” Brit. J. Psychol. 1932, 
xx, 200. 
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than women. Scholl’s statement that all schizothymes are Fd does not 
seem to be true of Cambridge undergraduates. 

These results are confirmed by using Rorschach’s blot tests. The 
Fd and Cd subjects are found to be very different personalities in many 
ways. The Cd’s, again, give far more interpretations on the basis of 
colour; what they see often bears little resemblance to the actual blots. 
Feeling plays a great part in their interpretations. They are better able 
to interpret the blots as wholes, give more motion (kinaesthetic) answers, 
and are all ‘extroversives’ on Rorschach’s classification. The Fd’s interpret 
on the basis of form, select small, clear details, and are more ‘intro- 
versive.’ Form and colour as selective principles in perception can 
therefore function independently in different individuals, both at lower 
and at higher levels. Colour is seen to be a philotropic, form an ontotropic 
selection principle. The Cd’s are integrates, as subsidiary tests of their 
after images and space perceptions show. But the Fd groups contain 
several mixed types. ` ; 

The difference between the numerical distribution of the Fd and Cd 
types here and in Wurttemberg suggest that these tests could be used 
as group tests on a large scale. The possibility thus arises of carrying 
experiment into the field af social psychology. 

The suggestion is made that further experiment may show the 
Purkinje phenomenon and simultaneous contrast to have the same 
functional roots in an early.integrated state of the visual perceptions. 

Constancy of attitude is shown to be the most important factor in 
psychological experimentation. The ‘width’ or ‘narrowness’ of attention 
has nothing to do with attention as such, but is the result partly of 
attitude as expressed in the different criteria for ‘subjective certainty’ 
in the two main types, and partly of their different mode of perceiving. 
Such terms as ‘wide’ and ‘narrow’ describe the purely external registra- 
tion of results by the observer, and not the actual experience of the 
subjects. 


(Manuscript received 21 October, 1931.) 
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I. SOME PREVIOUS RESEARCHES. 


Tue work communicated in the present paper is the outgrowth of a 
number of previous researches carried out in the laboratory of King’s 
College on the influence of conation and affection upon mental and bodily 
processes, and in particular of those of Messrs Saidullah, Stevanović, 
Messer and Caws, which have already been published or reported else- 
where. In accordance with the conclusions oi Ach, whose researches upon 
the will established the existence of “determining tendencies’ which 
follow upon volitional acts and, though sinking beneath the conscious 
threshold, tend to secure the carrying out of the willed activity, we found 
that other processes than those investigated by him were influenced in 
the same way. Thus, for example, Saidullah showed that it was possible 
by willing to increase the span of apprehension; Messer proved that the 
time of presence of one of several alternating visual after-sensations could 
in a similar manner be lengthened at the expense of the others; and Caws 
showed that willing to perceive a given symbol, exposed tachistoscopically 
among a group of symbols too great to allow of simultaneous perception, 
increased the likelihood of its being perceived. It was especially the last- 
mentioned research which suggested two of the three investigations here 
to be reported. 


1 Communicated to Section J (Psychology) of the British Association for the Advance- 
ment of Science, 1931. 
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II. CONTROLLED THINKING AND REVERY. 


Though it is a commonplace to say that our thought is largely directed 
by will, in the sense that logically controlled thinking is absolutely 
different from revery, and intentional recall absolutely different from 
mere remembering (an observation as old, at least, as the time of 
Aristotle), remarkably little experimental work has been carried out in 
this direction. Our plan was, accordingly, to investigate the influence of 
willing upon the three fundamental processes of original knowing, viz. the 
cognizing of experience, the awareness of relations between the items of 
experience (whether cognized or merely lived), and the production of 
ideal correlates. It will be convenient here to deal in the first place with 
the last of these. 

IL. INFLUENOE OF WILLING. 
(a) Influence upon eduction of correlates. 

It is well known that willing (intending or resolving) tends to influence 
the emergence in consciousness of ideas in definite relation with any given 
idea. This is abundantly demonstrated by all the so-called “Controlled 
Association” experiments. The term ‘association’ is here a misnomer; 
and the experiments in question should more properly be called those of 
Relationally Predetermined Reaction. It is also well known that, having 
voluntarily accepted an instruction to react, say, with their opposites, 
to words given as stimuli, after the first few reactions the opposites tend 
to come to mind without further conscious reference to the instruction. 
This in itself would be enough to show the influence of willing upon ideal 
correlate eduction, whether noegenetic or merely noetic. But we were 
anxious further to investigate three points: (1) Does the relation deter- 
mined by the instruction function subconsciously? (2) Do the different 
relations function in the same manner? (3) How does the process take 
place? 

We experimented with Free and Relationally Predetermined Re- 
actions, in the latter of which we used the relations of opposition, 
similarity, attribution and causality. There were eight subjects and, in 
all, 680 reactions; not a large number, but sufficient to yield intro- 
spections adequate to our purpose. Since the method of experiment is 
familiar it need not be described here, and the principal relevant results 
may at once be recorded. 

(1) The relation guiding the reaction sinks quickly beneath the 
threshold of consciousness, yet still functions, in all these types of 
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reaction. It tends, however, to reappear consciously in certain circum- 
stances; as, for instance, (a) when the subject is badly adapted; (b) when 
there is a hitch in the process due to such factors as inordinate temporal 
length, occurrence of irrelevant thoughts, and the like; (c) when the 
reaction idea is incorrect (t.e. is not in the required relation to the 
stimulus idea). 

(2) In these respects the different relations appear to function in the 
same way, as well as in respect of the fact that a notional awareness of 
the meaning of the correlated reaction word tends to arise in con- 
sciousness before the word expressing that meaning. Subjects frequently 
report having had to search for the required reaction word to express 
the exact meaning. 

(3) In all cases, but especially in that of relations of similarity, 
abstract concepts tend to arise under which stimulus and reaction 
meanings (and words) are seen to be subsumable. 

The foregoing are introspectively reported by all the subjects. 

The temporal values of the several kinds of reaction (averages) are 
as follows: 


Free Opposition Attribution Similarity Causal 
Sigma 804 1330 1284 2182 2862 
Order l 3 2 4 5 
Though the order of attributes and opposites, and of similars and 
causals, varies from one subject to another, attributes and opposites 
present, seemingly, less difficulty than similars and causals, as might, 
perhaps, have been theoretically expected; but, curiously, in contra- 
diction with nearly all previous findings, all the Relationally Predeter- 
mined Reactions are longer than the Free anes; and this is so not only 
in respect of the pooled average reaction times of all the subjects, but 
in the case of each individual subject also. The conclusion to be drawn 
here is that a previous volition affects the process of correlate eduction 
by means of a conative attitude, or ‘set,’ which may be wholly sub- 
conscious. Since they were initiated by volition, such conative attitudes 
should properly be described as volitional tendencies or dispositions; and 
they may be compared with connate instinctive dispositions as these 
latter are usually conceived, in that (1) there is consciously present a 
significant stimulus, or situation, into which there is insight; (2).there 
arises, more or less clearly, an end, or goal idea correlated with this, in 
respect of which there is foresight; and (3) such goal idea may be evoked 
by a relation which functions beneath the level of consciousness. 
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(b) Influence upon cognition of experience and eduction of relations. 


We turn next to the two investigations of the influence of willing upon 
the cognition of experience and upon the eduction of relations. In these 
investigations we had altogether 18 subjects, all students or teachers of 
psychology; but use was made of the data obtained from 16 only, as one 
was not able to complete all the experiments, and another finished them 
too late for the inclusion of his data in the calculations. Heuristic use, 
however, was made of his very valuable introspective reports. 


IV. EXPERIMENTAL PROCEDURE. 


Since similar methods were followed in each of these investigations, 
a single description may be given for both, though the results must be 
considered separately. 

Groups of monochrome letters and of monochrome and coloured 
symbols were drawn. on slides, and exposed by means of a Michotte 
rotary projection tachistoscope for an interval of 50 sigma. Each group 
consisted of nine items (letters or symbols) arranged in three rows and 
columns of three items each, thus forming a square; the whole of which 
was in detail well beyond the span of apprehension of the subjects. There 
were three series of such groups, consisting of 24 slides each. 

Two instructions, the effects of which were to be compared, were 
given to the subjects. One was as follows: “Observe all you can, and 
record what you see.” The second was “Look for a given letter (or symbol 
or relation), if it should be shown, and record all that you see.” The 
technical procedure was invariable. After the instruction had been read 
out, a signal, ‘ready,’ was given, and at ‘now’ the exposition was made. 
Immediately afterwards the light was switched on—the actual exposition 
having been made in a darkened room—and the subject recorded his 
observation by drawing what he had seen, making introspective notes 
also of any features of the processes of perceiving, holding, and recording 
the items which seemed to him to be relevant. 

In the case of the coloured symbols (which were used for the investi- 
gation of the influence of will on the eduction of relations) there was a 
known number of actual relations of similarity between the items in 
respect of colour and in respect of shape. Similarity was the E 
relation with regard to which the experiments were made. 

When all the expositions were completed, the results were scored as 
follows. For every item (or relation) correctly indicated two marks were 
given, one mark being subtracted for every error in location and also for 
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every item reported which had not been exhibited. The total possible 
scores for each subject were: 

(1) For monochrome letters and symbols, 216. 

(2) For coloured symbols, relations of similarity in respect of 
colour, 96. 

(3) For coloured symbols, relations of similarity in respect of 
shape, 136. i 

(1) Individual scores for the “Observe all you can...” experiments 
were divided by the total possible scores, thus yielding percentage scores 
for each subject. These percentages were taken to indicate the expectation 
that any one given letter, or symbol, or relation, would be seen. I have 
termed this the Expectation Index. 

(2) Scores for the “Look for...” experiments were made in the same 
way. These scores subtracted from the Expectation Index give a 
Shrinkage Index, showing the loss in the total amount seen when the 
subject is set to observe a given item. 

(3) Finally, in the “Look for...” experiments results were scored 
for the letter, symbol or relation relevant to the instruction; and the 
percentage of successes 2/24 was calculated. This may be called the 
Success Index: and: it indicates, when the Expectation Index is sub- 
tracted from it, the gatn, over and above expectation, for the letter, 
symbol or relation for which the subject was looking. 


V. RESULTS. 


The results show a very considerable gain for the items which the 
subjects had determined to apprehend if they were exhibited. The 
average gain pooled for all subjects is as follows: 

Letters Symbols Relations (colour) Relations (shape) 
22% (pm. 3-1) 47% (ew. 2-7) 23% (eB. 2-9) 33% (r.m. 3-9) 
On the other hand, the losses were: 
8% 3% 7% 0% 


The fact that in four instances only out of the total number of pooled 
` experiments was a gain not apparent warrants the conviction that the 
resolution to apprehend an item, or relation, if it were given, really has 
an effect upon the subsequent perception. The inference is that the 
will-act sets up a conative tendency in virtue of which an object, or 
relation, if it should happen to be in the presented field, is more readily 
apprehended. It tends, so to say, “to leap to the eye.” This phenomenon 
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cannot be explained by any theory of preperception, imaginal or other- 
wise; for this could not account for the fact that it occurs no matter 
what the position of the item, or of the fundaments of the relation, 
within the visual field. Wherever the item may be, or between howsoever 
located fundaments the relation may obtain, there is a tendency for the 
item or relation required to be apprehended, when a previous resolution 
has been made to apprehend it if it should be there. 

On the other hand, in these conditions of the experiment, there is , 
a general loss, though as a rule slight, in the total amount of material 
apprehended. With regard to this loss, it may be asked whether it is a 
definite loss in amount of apprehension, or a loss in the amount of 
material retained during the period elapsing between the actual appre- 
hension and the recording of what was seen. Subjects report that when 
they were looking for a letter or relation they actually saw far more than 
they were able to retain long enough to record. And it may be that this 
introspective report is an accurate account of what in fact happened. 
Such loss could be explained on the ground either of a drainage of 
mental energy towards the item for which the subject was looking, with 
or without drainage away in the conation itself, or of a drainage of energy 
in holding the required item, which would result in a speedy sinking 
beneath the threshold of those items or relations which were not relevant 
to the main task. Hither or both things may have occurred. For the 
inference I wish to draw, however, it is practically immaterial which 
explanation is to be accepted. 

The gains over the calculated expectation of any given item, lettér, 
symbol or relation range in individual cases from 69 per cent. to nil, 
and even, in 2 cases out of 1536, to very slight minus quantities. The 
inference here is not only that there are very considerable individual 
differences, but also that the influence of willing varies according to the 
difficulty of the performance. Thus the gain in the case of apprehending 
letters and relations of similarity in respect of colours (22 and 23 per cent.) 
is less than that in the case of apprehending symbols and relations of 
similarity in respect of shapes (47 and 33 per cent.). But, on the whole, 
the symbols were less familiar than the letters, and the shapes less 
familiar than the colours. Moreover, there were fewer possible relations 
in the case of the colours (96) than in that of the shapes (136). The 
Expectation Index shows that the order of difficulty is as follows: 


: Relations 
_ Letters (colour) Symbols Shapes 


38% 27% 21% 5% 
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And the gains are, with what is, I believe, an explicable exception, 
exactly in the reverse order, viz. 


Letters Colours Symbols Shapes 
22% 23% 47% 33 % 


Tt is suggested that the reason why the gain in symbols is greater than 
that in relations (shapes) is that the latter was in point of fact a task 
almost too difficult to perform. The average Expectation Index here was 
only 5 per cent. 

In any case, it would appear to be quite certain that the antecedent 
will-act, as in the case of correlate eduction, influences very considerably 
the process of perception and/or the retention of items and relations if 
these should have occurred in the presented visual field. 

There is a further observation which appears to be of the it 
interest and importance. Relations were correctly reported again and 
again as obtaining between fundaments, one or even both of which 
had not been clearly apprehended. Some subjects reported this fact 
categorically; others said that they had apprehended the fundaments, 
but had forgotten them (though they remembered the relation and its 
spatial position) before they could draw them. Certain it is, however, 
that whatever happened, or if both happened at different times and with 
different subjects, a relation can emerge clearly in consciousness and 
remain clear in the absence of one or both of its fundaments. Again, 
however, for the inference I wish to draw it is practically immaterial 
whether the relation is clearly apprehended in the absence of clear 
apprehension of one, or both, fundaments, or whether it is apprehended 
together with its fundaments, which incontinently sink beneath the 
conscious threshold, leaving it attached to one fundament, or even alone, 
in clear awareness. A very interesting point in this connection is the fact 
that the relation apprehended might lie between fundaments situated in 
any parts of the visual field. Subjects often reported that they were 
aware of eye movements from one fundament in the direction of another, 
although no eye movements were possible during the time of the ex- 
position; and this especially was the case when the actually related 
fundaments were situated far apart in the field, and when the conscious- 
ness of one of them was asserted to have been absent. With regard to 
the averages which have been presented in this communication, the 
significance of the differences between the means was calculated by the 


usual formula: V PE + PE,?, with the following results: 
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Letters Symbols Colours Shapes 

‘Gain’ 22 % 47% 23% 33% 
(P.B. 8: ‘l) (P.B. 2°7) (2.2. 2-9) (P. s 3 9) 

‘Loss’ 39 1% 

` (ea X. h *1) (P.B. 0-08) (2.E. 2-1) s $ 1) 

‘Look’ and Success 5% |” 30% ` 33 % 
Index ea H. g 8) (2.2. 27) (P.E. 2 8) (P.H. 3°8) 


With the exception of the ‘Loss’ in the case of relations of similarity 
in respect of shape, all these figures are significant. There can accordingly 
be no doubt that the ‘gains’ are due to the antecedent will-acts; and, 
though it is not so strikingly manifest, that the ‘losses’ are so as well. 


VI. THEORETICAL CONCLUSIONS: INSTINCT AND WILL. 


In the section dealing with the influence of volition upon correlate 
eduction, we have already seen that an antecedent will-act sets up a 
volitional tendency to respond to a given stimulus, when apprehended 
with insight (i.e. as meaningful), by evoking an ideal correlate in definite 
relation to it. Such ideal correlate, we suggested, may be equated. with 
the foresight postulated to explain the cognitive guidance of instinctive 
behaviour. 

But in those Relationally Predetermined Reactions single meaningful 
stimuli (words) were presented to the subjects, just as a bone or biscuit 
might be given to a hungry dog; and they reacted to those relatively 
isolated stimuli by evoking the correlates, just as the dog would react 
by eating the biscuit or gnawing at the bone. There need be no con- 
sciousness of relation in the former case, as we have seen. And there is 
no necessity of supposing any in the latter. Neither the animal nor we, 
however, exist in the presence of isolated stimuli, but in a complex 
environment from which a selection of relatively isolated stimuli must 
be made in order, by a manipulation of them, to satisfy our natural 
wants and consciously entertained desires. How does this selection come 
about? Our experiments on the influence of volition upon the cognition 
of experience and upon the eduction of relations, I think, provide an 
answer. 

If we will to observe a given object should it be presented among & 
number of other objects, there is a tendency for the consciousness of that 
object to be enhanced and/or held in mind at the expense of the others. 
If we are looking for a given relation, there is a greater probability of 
our finding it or, having found it, of holding it clearly in view. In neither 
case need the conative attitude of ‘observing’ or ‘looking for’ be a 
conscious one; though, of course, it may be so, and frequently is so. 
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Here we bave enhanced selective insight, without which relevant 
foresight is not possible. Volitionally initiated dispositions of this kind, 
again it is suggested, are comparable with the connate instinctive 
dispositions as usually conceived, at any rate in so far as their cognitive 
aspect is concerned. 

Volitionally or connately we are ‘set’ to “pay attention to objects 
of certain classes or kinds” and to certain relations obtaining between 
them; which objects, together with the relations, lead to the creation 
(or remembering) of their correlates. I would merely refer in passing 
here to the reactions of animals to relative brightnesses. 

Indeed, it is from our own volitional experience that the concept of 
instinct is derived; for we have no direct knowledge of the working of 
the animal mind—its impulses, cognitions and feelings—but solely of 
our own. 

The fact that we can analyse such experience in ourselves into con- 
scious determination or desire, increased selective perception of dbjécts 
which (by manipulation) may satisfy that determination or desire, and 
a relation which may lead to an ideal correlate to be realized by appro- 
priate manipulation, forces us to interpret animal behaviour as due to 
closely or remotely analogous experience. And the further facts that, in 
our own case, items may function subconsciously in generating relations, 
and relations subconsciously in generating correlates, and possibly 
correlates also subconsciously in directing action, permits us to apply 
the analogy in the interpretation of animal behaviour, without the 
necessity of implying that the experiences of animals need be consciously 
cognized as sometimes our own are. 


(Manuscript received 4 October, 1931.) 
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I. INTRODUCTION. 


Tms paper deals with an attempt to measure some of the fundamental 
capaxities comprising musical talent, in natives of East Africa, and to 
compare these natives with people of European descent in respect of 
these capacities. There are difficulties in the way of any attempt to 
apply the same psychological tests to peoples at very different stages of 
culture. Usually a test includes elements which are not equally within - 
the experience of two such groups; and it is then very difficult to abolish 
the disparity in experience by supplying information to the more | 
ignorant group, without spoiling the test. A test of range of information, 
about the customs of one people and in its own language, would be an 
example of such a test par excellence. Some psychological tests, however, 
measure much narrower and simpler functions, and inequality is in them 
lessened or even altogether avoided. Measures of visual or tactual 
acuity, for example, need involve no elements with which civilized 
peoples are more familiar than primitive peoples. The measures of 
musical talent used in this study approach this ideal. They are measures 
of functions closely dependent on comparatively simple physiological 
mechanisms. It is true that they constitute problems whose under- 
standing demands a certain degree of intellectual maturity, a certain 
amount of information. But the level of intelligence required is low, the 
fund of information small. The measures are not intended to constitute 
tests of either intelligence or information. If the examiner performs his 
functions properly, he will suit the instructions to the intelligence of his 
subjects, and impart whatever information may be necessary. It should 
be possible for him to ensure that a group of primitive subjects embarks 
on the actual test of ear with little or no disadvantage in comparison 
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with a group of civilized subjects. This seemed possible at any rate with 
natives of East Africa, and in so far as it has been achieved the com- 
parisons between them and people of European déscent may be 
considered valid. 


4 


Il. THE rests. 


~ The tests used in this study were the Seashore Measures of Musical 
Talent, comprised by six special gramophone discos. They are measures 
of the sense of pitch, the sense of intensity, the sense of time, the sense 
of consonance, memory for tones and the sense of rhythm—these being 
six capacities which Seashore’s analysis isolates as fundamental to 
musical talent, 

Il. THE SUBJEOTS. 


The subjects of the experiment were the pupils of the Alliance High 
School, at Kikuyu in Kenya Colony. The Alliance High School is a central 
school for boys, offering the most advanced education open to natives 
in Kenya and drawing students from all parts of the Colony. The 
number of subjects tested was ninety. 

The exact ages of the students were known in only eleven cases, as 
it is only within the last few years that missions and other agencies have 
begun to prevail upon Africans in Kenya to register births. The principal? 

of the school, however, has estimated the ages of the other pupils from 

" anthropometric measurements, and these estimates have been used. The 

ages, true or estimated, ranged from 12 to 24, with a mean of 19-75, and 
a standard deviation of 2-61. 

The number of students belonging to each tribe is shown in Table I. 


Table I. Distribution by tribes, of ninety Hast African natives 
tested with the Seashore Measures of Musical Talent. 


Tribe students tested 
Kikuyu 67 
Akamba 10 
Luo q 
ie Kavirondo 2 

unyase, 2 
Mrabai 1 
Masai 1 

% Total 90 


Of the students’ experience of European music, it is known that all 
are taught singing in school, and ten are taught to read music in staff 


* Mr G. A. Grieve, to whom the writer’s thanks are due for his permission to con- 
duot the test. 
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notation and to play the harmonium. Further, forty-two students in 
Forms 2, 3, 4 and 5 had undergone the same tests three months pre- 
viously, when the writer was trying to devise stabis methods of 
administering the tests to Africans. 


IV. METHOD OF ADMINISTERING THE TESTS. 


The tests were given to classes of from twenty to forty students at 
a time, each test occupying a school period of about forty-five minutes. 
The instructions were given in English, the language used in the school. 
The general procedure followed was similar for all six tests. First, the 
experimenter introduced the test by means of demonstrations on the 
harmonium and the blackboard, and in other ways, until the class found 
itself actually practising the test, and the problem could be definitely 
formulated in words. Then followed practice in listening to the test as 
played on the gramophone, and in calling out the answers together. 
An. entire side of a record would if necessary be played through. The 
next step was to demonstrate the method of recording the answers. The 
record form was copied in large scale on the blackboard, and as the class, 
listening to the gramophone, called out the first few answers, the 
experimenter or one of the students wrote them down in their proper 
places on the record form. Finally, the instructions were once more 
repeated, and the test proper began. In each test the record was played. 
twice over. 


The specific procedures by which the different tests were demonstrated are 
briefly described as follows. 


Test 1. Sense of pitch. The examiner simply played two successive notes of 
different pitch on the harmonium, and asked whether the second note was higher 
or lower than the firat. There was no difficulty here except that of novelty, which 
repetition soon overcame. 


Test 2. Sense of intensity. The examiner struck a note, and repeated it with ` 
a different intensity. The intensity was controlled by the use or non-use of the loud 
pedal. The class readily understood that they were to say whether the second note 
was weaker or stronger than the first. 


Test 3. Sense of time. Three dots were made in a row on the blackboard, and 
numbered 1, 2, 3. The examiner asked whether the distancesfrom dot 2 to dot 3 waa 
longer or shorter than the distance from dot 1 to dot 2. This was repeated ad lib. 
with the second interval sometimes longer than the first, sometimes shorter. Then 
the problem was translated from visual into auditory terms, substituting taps with 
a pointer for dots, and the subjects judged whether the second time interval was 
longer or shorter than the first. 

J. of Psych, xxm, 4 22 
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Test 4, Sense of consonance. The three criteria by which consonance was to be 
judged were written on the blackboard, thus: 


GOOD BAD 
1. Go well together, agree. 1. Do not go well together, disagree. 
2. Smooth. 2. Rough, harsh. 
3. Sound almost like one note. 8. Do not sound at all like one note, 
but like two. 


A consonant pair of notes, and a dissonant pair, were then played on the harmonium, 
and contrasted in respect of the first criterion, blending. The second criterion, smooth- 
ness, and the third, fusion, were illustrated in the same way. Attention was then 
drawn to the contrasting lists of criteria on the blackboard, and with these in view 
the class were exercised, first with the harmonium and then with the gramophone, 
in deciding whether the second of two combinations was better or worse than the 
first. The lists of criteria were left on the blackboard during the test. 

There was considerable difficulty in making the nature of this test understood, 
and it is probable that in the case of many of the subjecta the “cognitive limit” 
rather than the “physiological limit” ((1), p. 51) was measured. 

Test 5. Tonal memory. The examiner wrote on the blackboard 

1 2 

A l 2 
and affixed some distinguishing mark, such as a dot or a cross, to one of the numbers 
in the second row. He then asked the class which number was different in the second 
row as compared with the first. Sometimes one number in the second row would be 
thus distinguished by a mark, sometimes the other. The length of the series of numbers 
was gradually increased from two to three, four, five and finally six numbers. Each 
time the class called out the number which was different in the second row. When 
the problem had been thoroughly understood in these visual terms, it was translated 
into auditory terms, by using series of notes of different pitch instead of numbers. 
Keeping in view the series of numbers on the blackboard, the class counted the notes 
silently aa they were played, then called out the number of the note which was 
different the second time. Practice was given with series of from two to six notes, 
first on the harmonium, then on the gramophone. The two rows of numbers, of the 
appropriate length, were in view on the blackboard during the test. 

This test, like the previous one, was difficult to make understood. 

Test 6. Sense of rhythm. The examiner made five or six taps with a pointer on 
the table, the taps forming a definite rhythmical pattern; then in similar fashion he 
beat ont the same or a different rhythm. The class readily grasped that they were to 
say whether the second rhythm was the same as or different from the first. 


V. RESULTS. 


Seashore provides grade norms for the interpretation of scores in the 
tests. He found a decided increase in score from school grade to school 
grade. This he attributes not to improvement in the musical capacities 
measured. by the tests, but to non-musical factors incidentally measured, 
such as maturity of intelligence and range of information. 

The students of the Alliance High School are grouped into five forms. 
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According to the official regulations, Form 1 does work nominally of the 
same standard as thirteen-year old pupils in England, and therefore of 
approximately the same standard as seventh grade pupils in the United 
States. This, it might be expected, would provide a basis of comparison, 
on which Form 1 would be equivalent to the American seventh grade, 
Form 2 to the American eighth grade, and so on. 

In point of fact, however, there is no such increase in score from form 
to form as there is from grade to grade. The differences between the 
average scores of the forms are mostly small in amount and irregular in 
direction. Since one form, then, does as well on the whole as another, it 
is reasonable that the scores of all the students should be interpreted 
according to the same standard. The question arises, which standard? 
It was decided to use the norms for the American seventh grade, for the 
following reasons. First, forty-one, or nearly half of the students, are in 
Form 1, which corresponds to Grade 7; twenty-six are in Form 2, 
twenty-one in Form 3, one in Form 4 and one in Form 5. Secondly, since 
the tests were conducted only a month after the beginning of the school 
year, all the students were only at the beginning of their respective 
forms. The transmutation of scores into percentile ranks has therefore 
been made according to the American seventh grade norms. 

Table IT gives the mean and the standard deviation of the scores in 
each of the six tests. The column headed “Percentile rank of mean” 
gives, for each test, the percentile rank, on the American seventh grade 
scale, to which the African mean score corresponds. Since for some 
purposes it may be desirable to have data on a pure tribal group rather 
than on a mixture’ of tribes, the data are given for the largest tribal 
group, the sixty-seven Kikuyus, as well as for the school population as 
a whole. 


Table I. Mean scores, etc. of East African natives 
in the Seashore Measures of Musical Talent. 


All tribes. N=90 , Kikuyus only. N =67 
Percentile Percentile 
rank of rank of 
Test M o mean M Cd mean 
1. Pitch 70-19 11-25 40 68-55 10-60 38 
2. Intennty 88 56 9-10 88 87-03 9-00 80 
3. Time 76-76 11 60 85 78-77 12-10 85 
4. Consonance 58-47 7 60 25 69-31 7-30 28 
5. Tonal memory 45-97 14:80 22 42-46 10-80 15 
6. Rhythm 71-79 10:30 70 69-84. 10-35 59 


Seashore publishes frequency curves of the scores made by American fifth-grade 
children, eighth-grade children, and adults. The frequency curves of the African 
scores (not published for lack of space); yield the following points of comparison. 

: 22-2 
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Test 1. Sense of pitch, “The African curve resembles the rather flat curve of the 
American fifth grade, but runs somewhat higher, probably about where the sixth- 
grade curve would run. The African mean, 70, is in point of fact the sixth-grade 
median. 

Test 2. Sense of intensity. The African curve closely resembles the negatively 
skewed curve for American adults. The African mean, 89, is the American adult 
51 percentile. 

Test 3. Sense of time. The African curve resembles the negatively skewed curve 
for American adults, but runs higher. The African mean of 77 is reached or exceeded. 
by only 42 per cent. of American adults. ; 

Test 4. Sense of consonance. The African frequency curve ia, like the American 
fifth-grade curve, positively akewed, but the scores are considerably more piled up at 
the lower end of the scale. Only 38 per cent. of fifth-grade children fail to reach or 
exceed the African mean of 58. 


Test 5. Tonal memory. The African ourve somewhat resembles the very flat 
American fifth-grade curve, but is considerably more piled up at the lower end. The 
African mean of 46 is only the fifth grade 41 percentile. 


Test 6. Sense of rhythm. The African frequency curve resembles the normal curves 
of the eighth grade and of adults, runs between them, and is flatter. The African mean 
of 72 exceeds the score of 35 per cent. of adults and 63 per cent. of eighth-grade 
children. 

In two of the tests, those of the senses of consonance and of memory 
for tones, the frequency curves of the African scores very definitely rise 
at the lower end of the scale, in the region where the scores are little or 
not at all superior to those attainable by chance. This may quite possibly . 
be due to a failure to understand the task in these tests on the part of 
some of the subjects. These two tests were certainly the most difficult 
to make understood; and, as will be seen later, it was the less intelligent 
subjects who made the lower scores. 

The differences between the mean scores of the Kikuyus and those 
of the whole school population, of which, of course, the Kikuyus form 
the largest part, are slight. 

On the assumption that the African scores may be evaluated by the 
American seventh-grade norms, Table II shows the Africans to be 
superior to the Americans in the senses of intensity, time and rhythm, 
and inferior in the sense of pitch, the sense of consonance and in memory 
for tones. If the average musical talent of the Americans be taken as 
normal, the average musical talent of the Africans will exhibit the profile 
shown in Fig. 1. 

The senses of pitch, intensity and time are the basic capacities in 
musical talent, being psychological correlates of the physical attributes 
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Fig. 1. Average musical talent chart of ninety Hast African natives. 
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of sound. The other three capacities are complex derivatives of these and 
other factors. The sense of consonance depends partly on the sense of 
pitch, so that if the sense of pitch be poor, as here, the sense of consonance 
will be likewise poor, even apart from a deficiency in the other elements 
in the sense of consonance. Memory for tones is obviously dependent, 
among other things, on hearing differences af tone in the first place, so 
that it can be no better than the sense of pitch, and may, as here, be 
poorer. The sense of rhythm stands in an analogous relation to the senses 
of intensity and of time; excellence in these senses augurs a good sense - 
of rhythm, as here, though it does not guarantee it.. 

In so far as the tests measure what they purport to measure, we should 
expect a correlation between the African’s musical talent profile and the 
characteristics of African music. Thus, in view of the highly developed 
rhythm which is such an outstanding feature of African music, it is not 
surprising to find the tests registering, in the Africans, superiority in the 
sense of rhythm, and excellence in the senses of time and intensity on 
which the sense of rhythm largely depends. Likewise, there is probably 
a causal connection between the poor sense of consonance indicated in 
the Africans by the tests, and the fact that African music, like all non- 
European music, is built on pure melody and not on harmony. The poor 
record of the Africans in the sense of pitch is somewhat surprising, to the 
writer at least. The successive notes in African melody seem often to 
involve quite small differences in pitch. Can it be that the test does not 
suit Africans as well as it suits Europeans? A melody has a different 
Gestalt from two contrasted notes. The European may be more efficient 
in dealing with the more analytical situation, in virtue of some non- 
musical capacity. The apparent deficiency in memory for tones, too, is 
surely somewhat surprising in view of that other outstanding charac- 
teristic of African music—antiphony. Im African song, solo and chorus 
commonly alternate, the chorus taking up and repeating the part just 
sung, often extempore, by the soloist. This would seem to call for much 
the same kind of immediate memory as that measured by the test. 

The best record in the series of tests was made by a Bantu Kavirondo 
boy, aged fifteen, in Form 2. His scores in tests 1 to 6 respectively were: 
` 89, 93, 85, 83, 86, 85. Form 2, according to the school regulations, should 
be equivalent to the American eighth grade, and an American boy of 
fifteen would very probably be found in the eighth grade: the eighth 
grade norms may therefore be very fairly used for the comparison of 
this African with Americans in musical talent. He is found then to equal > 
or excel, in sense of pitch, 97 per cent. of Americans of his own school 
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standing; in sense of intensity, 95 per cent. ; in sense of time, 98 per cent. ; 
in sense of consonance, 99 per cent.; in memory for tones, 92 per cent.; 
and in sense of rhythm, 97 per cent. 

As has been stated, ten students receive special instruction in music. 
They were selected by their own wish. It was found that only four of 
these students were among the ten individuals whom the tests would 
select as the most talented. Several members of the class were found to 
have quite poor records in the tests, and on enquiry the music instructor 
reported that these students were not making satisfactory progress. The 
principal of the school was accordingly enabled to withdraw these 
students from the class, and to replace them by others whom the tests 
showed to be more talented. 

Seashore found, in each test, an increase in score with age and with 
school grade. He attributes the increase entirely to school progress, and 
not at all to age in itself. Our results would confirm his opinion that the 
abilities measured by the tests do not develop with age, within the age 
limits of our group (12 to 24) at least. The coefficients of correlation of 
age with score in each of the tests is given in Table MI. ý 


Table III. Coefficients of correlation between musical talent scores 
and age of ninety East African natives. 


Teat r PH, 
1. Sense of pitch +0-003 +0-07 
2. Sense of intensity —0-07 +0-07 
3. Sense of time +0 05 +007 
4. Senso of consonance ~0-07 +007 
5. Tonal memor +018 +007 
6. Sense of rh; -0-10 +0-07 


Seashore and others have found positive but very small correlations 
between the measures of musical talent and measures of intelligence. 
The subjects of this experiment were ranked in order of intelligence by 
the four European members of the school staff. The ranks assigned by 
each member were converted into scores on a linear scale, and the four 
series of scores were ‘averaged to give a composite intelligence score for 
each pupil. The reliability coefficient of these composite intelligence 
scores was 0-77. These scores were correlated with the scores in each of 
the six tests of musical capacity, with the results shown in Table IV. 
The coefficients have been corrected for attenuation. 

It will be seen that between four of the tests and intelligence there is 
no statistically significant correlation. The other two tests, those of the 
sense of consonance and of memory for tones, are positively correlated 


fan 
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with intelligence. This may indicate that these two capacities in Africans 
are correlated; or that the tests of these two capacities, when ‘applied 
to Africans, are not entirely valid, being in some degree measures of 


Table IV. Coefficients of correlation between measures of musical talent 
and of intellagence, of ninety East African natives. 


Test r PE, 
1. Sense of pitoh +025 +0:07 
2. Sense of in +0-16 +007 
3. Sense of time — 0-04 +0-07 
4. Sense of consonance +0-59 +0-05 
6. Memory for tones +0-45 +0-08 
8. Sense of rhythm +0-17 +0-07 


intelligence; or, perhaps most probably, that the methods of administering 

. these tests were not successful in making the test problems understood 
equally well by the more and the less intelligent. In the latter event, 
merely the ‘cognitive limit’ rather than the “physiological limit’ would 
be measured, in the case of the less intelligent subjects. Failure to make 
-the tests thoroughly understood would also account, to some extent at 
least, for the apparent inferiority of the Africans to Americans in these 
two capacities. The data on the reliability of the measures of musical 
talent with this group of subjects are given in Table V. 


Table V. Data on the reliability of measures of musical talent 
with ninety East African natives. 


Reliability coefficient Minimum 
4 ’ n number ~- 


Of one Of two of blocks 

Test block hlocks required. 
1. Sense of pitch 0-72 0-84 2 
2. Bense of fatensity 0-93 0-96 1 
3. Sense of time 0:78 0-88 2 
4. Sense of consonance 0-40 0-57 6 
5. Tonal memo 0-88 0-94 1 
8. Sense of rh 0-74 0-85 2 


One block of trials consists of the playing of both sides of a test disc. 
As has been stated, two blocks were given in each test. The first row of 
figures in Table V shows the coefficient of correlation between the scores 
in the first block and those in the second block. The second row, which is 
derived from the first by Spearman’s prophecy formula, gives the 
reliability coefficients of the tests as actually conducted. If 0-80 be taken 
as the minimum below which a reliability coefficient, to be satisfactory, 
should not fall, it will be seen that all the tests, except one, were 
sufficiently reliable as actually conducted. Indeed, one block would have 
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sufficed for tests 2 and 5. Test 4 (Sense of Consonance) was not reliable, 
and, according to the Spearman formula, six blocks would have been 
necessary to make it so; a better method of administering the test might, 
however, achieve the same result with fewer blocks. 


VI. Summary. 


1. Ninety natives of East Africa were tested with the Seashore 
Measures of Musical Talent. 

2. Special methods of administering the tests had to be devised. 

3. The test scores of the Africans were compared with those of 
American seventh-grade children, these being taken as of approximately 
equivalent school standing. The Africans were superior to the Americans 
in the senses of intensity, time and rhythm, in that order; inferior in 
the sense of pitch, the sense of consonance and memory for tones, in 
order of increasing inferiority. 

4. An African boy of about fifteen excelled over 90 per cent. of 
American children of approximately his own school standing in each of 
the six capacities. 

5. There was no relation between any of the six capacities aad age. 

6. Four of the tests were uncorrelated with intelligence. The tests 
of the sense of consonance and of memory for tones were positively 
correlated with intelligence, probably owing to the nature of the tasks 
being difficult to understand. 

7. All the tests, except that of the sense of consonance, were ade- 
quately reliable as actually administered. 
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SOME OBSERVATIONS ON IMMEDIATE 
COLOUR MEMORY}. 


By MARY COLLINS, 
(From the George Combe Psychological Laboratory, Edinburgh.) 


THE aims of this investigation were, on the one hand, to discover if 
individuals varied in their immediate memory for colours, and if so, to 
what extent, and, on the other hand, to ascertain if and under what 
conditions colours could be learned and memorized in the same way as 
other forms of material. 

The experiment was carried out as follows. The observer was seated 
in front of a spectrometer (in this case the Drever-Hilger Spectrometer), 
and at a given signal looked through the eye-piece where a homogeneous 
field of a particular colour was visible. This was viewed for five seconds, 
after which a sheet of grey paper was fixated for fifteen seconds. During 
this time the wave-length on the spectrometer was changed by the 
experimenter. At the end of the fifteen seconds, the observer was asked 
to reproduce the original colour, which he attempted to do by himself 
moving the drum of the spectrometer. The amount of displacement made 
by the experimenter and the observer’s estimates were noted each time. 
Four readings were taken daily for each colour chosen—two readings in 
which the displacement made by the experimenter was in the direction 
of a shorter wave-length than the standard chosen, two in which the 
displacement by the experimenter was in the direction of a longer 
wave-length. 

The colours chosen were four in number. Three of them, the red, the 
green and the yellow, had already been used by the experimenter in 
investigations with the Rayleigh equation, and a fourth, a blue, was 
added. The wave-lengths of the colours selected were red (A 670), yellow 
(A 588), green (A 535) and: blue (A 460-9). 

The observers were six in number. Five of these were all trained 
psychologists; the sixth was quite untrained and much younger than any 
of the others. The experiment lasted over a number of weéks, and for 
some of the observers over 100 readings were taken for each colour. 


1 A paper read before the Psychology Section of the British Association for the 
Advancement of Science at London, 1931. 
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ResuLTs. 


I. The first main result which emerges, and one perhaps to be 
expected, is the great individual differences which are revealed. Some of 
the observers reveal a distinct aptitude for colour learning, and some 
only for particular colours. One observer could tell in the case of the 
yellow the minutest change in wave-length. No learning was required. 
He could reproduce this colour very accurately each time, and his results 
for this colour show uniformly very small deviations from the standard. 
In Fig. 1 appears in graphical form the readings given by the various 
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Fig. 1. Yellow, à 588. Each point is the average of five readings. 


observers for the yellow. These have been averaged in groups of five to 
bring them together on one diagram. Each reading is therefore the 
average of five separate readings. The two sets of readings for the different 
displacements have been kept separate. The standard line of 588 is 
shown in each case. l 

The first observer is consistently the most careful subject, and gives 
the best readings throughout. For the hundred odd readings there is 
very little scatter, the graph being practically a straight line. By him 
the yellow was much more accurately memorized from the very beginning 
than by any of the others. The youngest subject, observer 6, it will be 
noticed, also shows very good results, and keeps fairly consistent. The 
fifth observer makes a bad start, but soon recovers. For all the subjects, 
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although they vary in their reproductions, there are no extreme devia- 
tions. This is probably because of the rapid change of hue with wave- 
length at this particular region of the spectrum. 

Fig. 2 shows the results for the blue. Again the first subject has few 
errors and reproduces well. He does not make such a good start but 
quickly recovers. With the other subjects, on the whole, there is more 
deviation than in the case of the yellow, and the results are slightly more 
erratic. The second subject developed an antagonistic attitude towards 
the blue which is reflected in her results. + 





Fig. 2. Blue, 4460-9. Each point is the average of five readings. 


These individual differences appear in a similar manner with the 
other two colours, the red and the green (vide Figs. 3 and 4). 

If. The second main result which emerges is the differences in 
difficulty inherent in the colours themselves. The curves of the blue and 
yellow are, as already shown, practically linear in form, the yellow more 
so than the blue, but the curves of the red and green are markedly 
different. Fig. 3 shows the readings for the red. The greater deviations 
which occur in this case are quite apparent, as much as 10 to 20 up. 
Some of the results do not approach the standard line at all, and the 
errors are considerably increased. In the case of the red, as compared 
with the yellow and the blue, greater learning is required before the 
colour is mastered, and even after an hundred odd trials it is doubtful 
if the colour has been learned, for the curves in no wise resemble plateaus. 
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All one can say 1s that the errors.are on the whole decreasing, and that 
the reproductions approach nearer to the standard. But for most the 
learning is still incomplete. There is a tendency throughout to reproduce 
a red redder than the standard. Even when the start is made from the 
yellow end, the general tendency is to take out too much yellow, to pass 
the standard line, and to go over into the more extreme red. Occasionally, 
over-compensation for this error seems to be taking place. 
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Fig. 3. Red, à 670. Each point is the average of five readings. 


The green (Fig. 4) also is characterized by large deviations. Sub- 
jectively this colour appeared the most difficult of all to learn, much 
more dificult than the red, although objectively the actual deviations 
and errors made are no greater. The tendency here again is to take out 
too much yellow; the results, it will be observed, are all towards the 
shorter wave-length. Even when starting from yellow, too much yellow 
is removed; and this tendency could not be successfully compensated 
even when the results were known. The second observer shows an attempt 
at compensation which has been successful to begin with, but over- 


compensation has entered in. From the blue end, the results are a little ` ` 


worse. Some of the observers never reach the standard line at all even 
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with the full knowledge of their results. It was a most elusive colour 
to match and reproduce. Even when the observer felt fully confident 
of his placing, the results showed considerable error. - 
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Fig. 4. Green, 1535. Each point is the average of five readings. 


These four colours seem to sort themselves out into two groups 
so far as learning is concerned, blue and yellow form one group, red and 
green the other. The first group is easily learned, the second group 
presents greater difficulty. : 

The avérages for these four colours for all the observers bring this 
out clearly (Table I). 


Table I. Average of the deviations from the standard 


for all the trials. 
Observers 
co OF 
1 2 3 4 5 6 

Red 5-9 8-0 12-7 6-6 14:0 61 ' 
Green 7-4 6-2 9-3 16 12-0 15 
Blue 23 37 25 2'4 2-6 28 
Yellow 1:3 3-0 -0 3-2 4:6 3-5 
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Why the yellow and the blue should be easier to learn than, the red 
and the green is not easy to determine. The yellow is not a pure yellow, 
but has a slightly reddish tinge in it; the red is a yellowish red, the 
green a yellowish green, though the blue perhaps might be termed a pure 
blue. Itis not therefore a difference as between primary and compound 
colours. 

Two supplementary experiments gave illuminating results. A blue 
of 4864. proved very easy to remember, the average of ten readings 
being 485-2 + 2-3. A green of wave-length 500up also proved a very 
easy colour to remember. The average of a number of readings worked 
out at 501-4 + 2-3. These results seem to point to the fact that the 
particular green chosen in the main experiment A 535, and the particular 
ted chosen À 670 possess some quality inherent in themselves which make 
them difficult to recognize again and almost impossible to reproduce. 
This suggests that different wave-lengths of the spectrum are not equal’ 
as regards retentivity. 

These results, of course, cannot be taken as general. They only hold 
for the special conditions of the experiment, and may differ for other and 
different conditions. 


Il. The third main result is as regards the actual learning of the 
colours. That learning did take place is evident from the objective results 
obtained. Table II shows the results of the learning for two of the colours. 
The average error of the first ten readings, and the average error of the 
last ten readings have been calculated for three of the observers. We may 
take these results as being representative of the other observers. The 
averages of the deviations from the standard for the first ten and the 
last ten readings have also been calculated, and these appear within the 
-brackets. 


Table II. Average error of first ten and last ten readings. 


Figures in brackets show average of the deviations from the standard of first ten 
and last ten readings regardless of sign. 


Yellow y Green 

(a aN a Se 

Observers First ten Last ten First ten Last ten 
No.l | +0°5 (1:9) ~1-0 (1-2) — 18 (41) — 3-4 (47) 
~0-8 (1-5) ~1:5 (1-5) —12-4 (12-1) —11-7 (6-7) 
2 +42 (4:8) +17 (3-2) - 59 (58) + 47 (6-3) 
+17 fe .8) -3-3 (3-2) - 61 (85) ~ 5-3 (6-0) 
3 +17 (2:2) +05 ie —10-4 em + 3:8 (5-5) 
+0-1 (1-1) -0-8 (1-6 —15°6 (16-9 + 21 (50) 
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In the case of the yellow, for the first observer, the average error of 
the first ten readings is + 0-5, for the last ten — 1-0. These are the errors 
of the reproductions when starting from the red end of the spectrum. 
Starting from the other side, from the green, his errors are — 0-3 for the 
first ten, — 1-5 for the last ten. No learning is required in this case as 
the colour was accurately reproduced from the beginning. This raises 
the question as to whether an absolute sense for colour exists analogous 
to absolute pitch in hearing? It does seem to do so for this particular 
case. The average of the deviations also show constancy, 1-9, 1-2, 1-5, 1-5. 
The third observer is equally good, with small errors and deviations. 
The second observer is not quite so good. 

In the case of the green there are bigger errors with learning in some 
cases but not in others. The first observer’s average error from the one 
end is small, — 1-6 and — 3-4, but the average of the deviations is larger 
than in the case of the yellow. From the other end the errors are very 
large, — 12-4 to — 11-7, with average deviations of 12-1 and 6-7. There is 
practically no learning evident here. The second observer gives better 
results and keeps fairly constant, but the errors are again greater than 
in the case of the yellow. The third observer shows greatest learning of 
all, reducing his average error from — 10-4 to + 3-8, and from — 15-6 to 
+ 2-1. These are not comparable, however, to his results with the TI 
but they do show clearly the effects of practice. 

These results again bring out the difference between the two sets of 
colours, blue and yellow on the one hand, for the results of the blue are 
very similar to those of the yellow, and red and green on the other hand, 
for the red results resemble those of the green. 

IV. The testing of the learning at the canelusion of the experiment 
again emphasizes these differences. Reproductions were taken by all the 
observers on ten consecutive days. The results appear in Table III which 
shows the average placing over the ten days. 


Table IN. Testing of learning on ten consecutive days for all the 
observers (average of deviations from standard). 


Observers Yellow Blue Red Green 
No. 1 28 2-6 3-6 8-2 
2 54 11-5 6-0 11-4 
3 2-9 1-4 9-6 6-9 
4 3-7 6-2 T1 64 
5 4-2 6-9 4-8 81 
6 2-5 2:9 13-0 17-1 


On the whole, the yellow and the blue are better retained than the red 
and the green. The one exception in the case of the blue (11-5) is explained 
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by the antagonistic attitude, already mentioned, developed by this 
observer. She set out with the idea that the blue was rather easy and 
did not matter much, and was more interested in. mastering the red and 
the green. About the middle of the experiment she suddenly realized 
that the blue was proving a little more elusive than she anticipated, and 
a slight feeling of irritation at this finding gradually developed into a 
dislike for this particular blue. All through, her results for this particular 
colour are much higher than they should be. 

The youngest observer, who has done rather well throughout, fails 
rather badly in the red and green when the learning is tested. His blue 
and yellow are, however, still very good. 

The first observer developed a pure memory of the yellow. Tested 
two months later, without seeing the colour in the interval, his error was 
0-1 yp, whereas the errors for all the other colours were much greater, 
ranging from 5 to 12 zy. The third observer also developed a pure memory 
for the yellow. The red and green for him, however, were not memories, 
but distances away from the yellow in the case of the red, and from the 
blue-green in the case of the green. In other words, a mnemonic system 
was apt to develop with these two colours. 

V. The final point which emerges with respect to this investigation 
is the relation of the reproductions made to the thresholds for the same 
colours. The threshold for each colour was obtained for each observer 
by the method of limits and serial groups. The ratio of the average of the 
total deviations to each threshold was then calculated for each colour 
and observer. The results are shown in Table IV. The results of observer 6 
are omitted as they are not reliable. 


Table IV. Ratio of total average deviation from standard to threshold. 


Observers Yellow Blue Red Green 
No. 1 1 1-8 24 6-0 
2 2 15 40 455 
8 16 4:0 a 6-0 4-4 
4 l-1 0-04 1:8 2-2 
5 3-0 3-0 70 36 


In the case of the yellow, for observer 1 the average deviation 
corresponds to the threshold; i.e. for observer 2 the average deviation is 
twice as great as the threshold; i.e. for observer 3 the average deviation is 
16 times as great as the threshold and so on. Blue, red and green 
similazly. 

On the whole, the ratios for the red and green are larger than those for 
the yellow and blue. 

J. of Psyoh, xxi. 4 : 23 


352 Some Observations on Immediate Colour M emory 


Once again, therefore, this emphasizes the difference between the two 
sets of colours. Whereas, on the whole, the errors of reproduction fall 
within or nearly within the thresholds for the yellow and the blue, they 
are far from falling within the thresholds for the red and the green. 

König and Dieterici found three maxima in the spectrum as regards 
maximum discrimination sensibility for hue. One of these was at A590 
which corresponds with our A 588, and this would explain the nature of 
the results obtained at this wave-length. Conversely, one of the minima 
found was at À 540, near our green. Steindler’s corresponding minimum 
was actually placed at A 535. 

This difference between the two sets of colours is the most interesting 
result which emerges from this investigation. Whether other parts of the 
spectrum will act similarly and present as great difficulty as the red 
A 670 and green A 535 remains for further investigation. 


THEORETICAL AND PRACTICAL ASPECTS 
OF INTELLIGENCE, 


By HENRI PIERON. 


In its current usage, the term intelligence has an essentially practical 
significance, because to say that a man or child is intelligent is to make 
a “judgment of value,” that is, to rank him categorically according to a 
certain point of view above the average. But is this concept of intelligence 
actually well defined and unified? We have here a practical problem of 
great importance. Is there a general and universal superiority of 
intelligence which is such that success in given tests, forming a classifi- 
cation of a group in terms of their intelligence level, permits the prediction 
of success in other tests given for the same purpose, the rank obtained by 
the different individuals remaining practically the same whatever the 
tests may be? 

Besides, parallel to this practical problem the theoretical question 
presents itself in a manner analogous, at least in appearance. For, 
putting to one side the question of a faculty of intelligence, one continues 
to envisage the existence of a function ‘intelligence’ as constituting a 
true entity specifically defined, or one discusses the validity of a unified 
factor representing a ‘general intelligence’ in the mental life. 

What help is given us by the present-day psychological researches 
on this double problem? 

Let us first consider this problem from a practical point of view. 
When one is not content to employ subjective judgments which do not 
easily permit coherent classifications of different individuals, one calls 
upon tests in order to determine an intelligence level. 

But as so-called tests of intelligence one often uses tests which cannot 
be regarded as satisfactory; certain of them, because of their scholastic 
nature, give too large a place to educational differences (arithmetic 
problems, for instance), so that individuals actually inferior to others but 
better trained are more successful; other tests aimed at determining with 
more precision the mental development level of children, call upon 
processes of perception, attention and memory, which give no accurate 
evidence with regard to the practical capacities designated by the term 
‘intelligence,’ or ability to solve new problems and to resolve difficulties 


for which there is no learned formula. 
23-2 
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Satisfactory tests can then consist only af problems to be solved for 
which there has been no educational training. There are large numbers of 
such tests which present problems of a varied nature. The subject is 
required to extricate the moral of a fable, discover the significance of 
a proverb, find the equivalent of a verbal symbol, search out absurdities, 
recognize & serial relationship, arrive at a correct conclusion proceeding 
from premises by means of logical reasoning, etc. 

Moreover, many other problems different from those for which useable 
tests have already been built, present themselves in everyday life. But 
can we, within the limitations of these intelligence tests, adopt any sort 
of examination to permit a general scaling of individuals on the basis of 
intelligence? Unfortunately the facts answer this question very clearly 
in the negative, because the success of a given individual varies as a 
function of the nature of the problem. 

My contribution has been an attempt to arrange a fairly homogeneous 
battery of tests for use in vocational guidance. 

As a provisional division, the value of which I do not wish to ex- 
aggerate, I have been led to differentiate according to the nature of the 
problem, @ logical type of intelligence, a preponderantly verbal type, 
a type principally numerical in character (completion series), and a 
general type corresponding roughly to common sense. 

By utilizing results obtained during the standardization of this 
psychological battery on Parisian school children! it was possible, thanks 
to the co-operation of my collaborators, Mr A. Fessard and Miss J. Monnin, 
to determine the correlations of the scores of a large number of boys . 
and girls for the tests falling into the above-mentioned four categories*. 

The Pearson coefficient of correlation based on the results of 564 boys 
and 389 girls (from 11 to 15 years of age belonging to the “Cours moyen 
et supérieur des écoles primaires,” who have already obtained their 
“ Certificat d’études) are as follows: 


Verbal intelligence Logical intelligence Numerical intelligence 
Intelligence Boys Girls Boys Girls Boys Girls 
General 0 225 +0027 0- 284 +0031 n +0022 0-408 +0029 0-190+0-027 0-012 +0034 
Verbal 260 +0028 0-227 +0032 y 190+0-027 0-180 +0-083 
Logical — — — — 0-140 +0028 0-059 +0034 


1 Of. M. and Mme Henri Piéron, “Instructions pour l'emploi de la fiche psychologique 
@orientation professionnelle,” Bull. de P Inst. Nat. @O. P. 1930, 1, 7, 161. 

3 Cf. A. Feasard, Jeanne Monnin and H. Piéron,“ Quelques données sur lea indépendancea 
fonctionnelles révélées par les épreuves psychotechniques” (7me Conf. Inter. de Psycho- 
technique), Bull. de PInst. Nat. PO. P., Oct. 1931, m, 8. 
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These correlation coefficients, based on a large population of subjects, 
are of similar magnitude for both sexes except those expressing the 
relationship between numerical intelligence and general intelligence on 
the one hand, and logical intelligence on the other, which are almost zero 
for the girls. i ' 

The coefficients are‘all positive but low, except for those expressing 
the relationship between general and logical intelligence, and do not 
permit prediction of success in a group of tests from scores on another 
group. In fact, when the correlation between two series of scores is about 
0-20, 49 per cent. of the individuals placed above the mean according to 
one test, fall below the mean on the other, as against a chance expectancy 
of 50 per cent. 

For practical purposes, one may therefore say that it is not 
possible to predict from one group of tests to the other, that, for 
example, success in discovering the law of a numerical series does 
not at all indicate an equivalent capacity for discovering the moral 
of a fable, for finding analogies, drawing the conclusion from a 
syllogism, etc. 

Moreover, the technical organization of the test material itself affords 
a device which can bring into evidence an aspect of the practical capacity 
which we call intelligence, which is sufficiently characteristic to afford 
a measure of success depending upon this factor. 

That is to say, in certain tests the subject is asked to choose from 
several alternatives the correct response, and it can be held that under- 
standing is sufficient to bring success; in others, one has to find the correct 
solution which is not given, thus necessitating invention; finally, the 
ability to criticize sometimes occupies the most important position as 
when the subject is asked to indicate an absurdity, strike out of a series 
a nonconforming element, etc. 

The nature of the examination therefore allows, on the part of the 
mind confronted by a problem, an emphasis on a particular one of these 
three types of attack such as the comprehension of the nature of the 
task, the finding of a solution or the criticism of a possible solution in 
terms of the given conditions of the problem. 

This permits a demonstration of the fact that individuals can vary 
in capacity for one or another of these forms of intelligent activity. Even 
though the results obtained with A. Fessard and J. Monnin cannot be 
regarded as final, though new researches in this direction have been 
undertaken, I shall give, nevertheless, the correlation coefficients obtained 
between the results of tests groups on the basis of these three above 
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differentiated aspects of ability, this time independent of the literal 
nature of the questions themselves: 
Criticism Invention 
Girls Boys Girls 


Bo 
Comprehension 0-31040-026 02034+0032  0-270+0-026  0-359+0-030 
Criticiam — — 0-310 +0025 0-283 +0028 


The coefficients this time prove to be a little higher than the preceding 
ones but do not yet permit a practical prediction. 

With regard to psychotechnical applications it appears to be necessary 
no longer to consider one ‘intelligence’ but several aspects or multiple 
forms of it; therefore, in order to characterize an individual, it would be , 
necessary to trace his profile in as detailed a manner as possible, giving . 
place to the principal types of problems which he is called upon to solve 
in ordinary life, distinguishing at the same time the phases of compre- 
hension, invention or criticism which intervene unequally according to 
the manner in which the problems are actually ee by various 
professional activities. 

From the theoretical point of view it is well known that the relative 
independence of performance, giving evidence of the play of different 
multiple factors in the execution of the task, leaves untouched the 
problem of a common element which represents the fundamental 
functioning unity, the réle of which is masked by that of the united action 
of the other factors. 

The conclusion indicated by the low magnitude of the correlations, 
is that the possible importance of a common factor is really much less 
than that of the variable elements taken together. 

I have not sufficient competency to take a part in the mathematical 
discussion of the statistical deductions fram the experimental facts of 
Spearman’s penetrating studies on the existence of a common factor; 
moreover tetrad differences computed from the experimental data in 
the elaboration of the above cited results, do not lend decisive support 
to either point of view. 

But, if we admit the existence of a common factor, what might its 
nature be? 

Tt proceeds from the facts already accumulated that the common 
factor is not limited to intelligence tests alone, but has a very general 
character and is involved in all mental tasks. It is probably an element 
of capacity showing itself in the most diverse functions as, in tests of 
attention, memory, perception, etc. The study of the correlations 
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between various types of these tests which one might consider to measure 
a particular function, shows, as in the case of intelligence tests, so great 
an independence, that it is impossible to retain the idea of specific 
functioning in mental life; a conclusion which proceeds from the work 
done on the memory tests of the mental test battery with the help of 
A. Fessard and J. Monnin in which the intercorrelations proved to be 
practically zero. 

There should be then in mental function—cerebral E EE 
ever may be its varied manifestations, a common substrate which should 
always intervene as a factor in ability. 

But can one say in a positive fashion that this factor is truly a unit? 
If the statistical deductions of Spearman are correct, we are concerned 
with an element which remains the same in performing different tasks, 
a factor the constance of which is in opposition to the variability of those 
elements, present or absent, which play a more or less important rôle. 
But an equal participation of a practically constant common element, is 
compatible with a complexity of this latter. 

This common element in the execution of different mental tasks is, 
without doubt, the functioning organ (the cerebral apparatus) which 
remains about the same from one moment to another in a given individual, 
but which differs greatly from one individual to another. 

However the cerebral apparatus is a complex ensemble and may differ 
between individuals in many ways in its quantitative characteristics 
(number and distribution of the cortical cells, and above all of the 
associative tracts), and also in its qualitative characteristics. 

Particularly when regarded from this last point of view, It seems to 
me probable that individual divergences in the common basis symbolically 
represented by the G factor are of the greatest importance. What is the 
rôle played by those aspects of cellular metabolism of which one aspect 
is expressed by the notion of an individual and characteristic ‘quickness 
of the neurone,’ the ‘chronaxie’? What is the rôle of the process of 
regulation acting through a liberation of nervous energy made possible 
by means of the interdependence between the cortical neurones and those 
neurones of the base of the brain which belong to the vegetative system 
and underlie a fundamental play of biological tendencies? What is the 
rôle of endocrine regulation? This is what the researches of the future 
will, perhaps, determine. 

But one can now affirm that there is not, from a theoretical point of 
view, a specific function of intelligence, that there is not even a mental 
entity which merits the term intelligence, because the substrate of mental 
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function common to allits manifestations isitself an extremely complicated | 
system. x 

That biological unity on to which we project divisions corresponding 
to the diversity of our points of view and of our practical preoccupations 
cannot be reduced to isolatable elements which can be individually 
examined, a fact which renders difficult the psychotechnical analysis of 
individual capacities. 

The present-day researches in applied psychology clearly demonstrate 
the futility of theoretical divisions of mental life into abstract entities, 
and ilustrate also our obligation to particularize to the extreme the 
evaluations of functional aptitudes of which each one can have but one 
strictly limited meaning and application. We have no longer the right 
to differentiate in a definite manner between individuals of high and 
low intelligence, thus establishing a unique hierarchy. But, on the 
contrary, a hierarchy can only assume meaning and value when it is 
envisaged from a very particular and truly definite point of view. 


(Manuscript received T November, 1931.) 


ON THE UNIQUENESS OF THE FACTOR Q FOR 
GENERAL INTELLIGENCE. 


By J. O. IRWIN, M.A., D.So. 
(Division of Epidemiology and Vital Statistics, London 
School of Hygiene and Tropical Medicine.) 


E. B. Wrison (1) has shown that if we have examined n candidates in k 
tests and we take n mutually perpendicular axes and refer the marks of 
the students in the tests to these axes, we can represent the performance 
of all the students in any one test by a vector a (whose direction cosines 
will be a,, as, ..., Gn) in this n-dimensional space. 

If we refer the marks to their mean and express them in terms of 
their standard deviation as a unit, we have Xa@?= 1, and a may be 
regarded as a unit vector. 

We thus have & unit vectors a, b, c, etc. representing the performance 
of the students im the k tests. Since they are all unit vectors we may 
regard their end points as lying on a sphere the dimensions of whose 
surface are (n — 1). The results of the tests are therefore represented by 
k points on a unit sphere whose surface is of (n — 1) dimensions. 

A spherical triangle always has an orthocentre, but a spherical tetra- 
hedron or higher order tetrahedron! has not necessarily an orthocentre. 

Wilson, however, shows that if the system is hierarchical: (i) any arc 
of the spherical figure formed by the & points is at right angles to any 
other arc which has not a common point with it; (ii) that the spherical 
tetrahedron (or the spherical k point, as it may be termed) formed by the 
k points has an' orthocentre. 

Conversely, if the tetrahedron has an orthocentre the system is 
hierarchical. 

Wilson then goes on to show that g is a unit vector consisting of two 
components, one of which lies along the orthocentral axis and is deter- 
minate in magnitude; the other portion is determinate in magnitude but 


1 Since each face is always a triangle, the term ‘tetrahedron’ has been used ın a 
generahzed sense in preference to ‘polyhedron.’ 
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indeterminate in direction, since it can be any vector at right angles to 
the 1st in a space of n — k — 1 dimensions which is at right angles to the 
space of k+1 dimensions containing the original & vectors and the 
vector which is equally inclined to all the co-ordinate axes. 
Wilson thus finds 
B=MtVvV nana (1), 


where ry is the portion that lies along the orthocentral axis and is given by 


/ b.c a’ (a.b) (a.c) a’, 
To= {abac (a E Z) F (b.c) (a.a) VUY (2), 
or, of course, to similar expressions in b, c, d, etc. sm 
Here a’, b’, c’, are the unit vectors which join the origin to a’, b’, c 
which is the polar figure of a, b, o, ...4. 
On the other hand, Piaggio (2) finds 


Cle ee a ee (3), 
sg Hat 
where S (sae) - 





ta 


Kee l+ 8 (Lea? a 1), 


t being the linear function of the marks in the individual tests 
which correlates most highly with g and i a variable uncorrelated with 
G, b, ¢, d, .... 


o frel f (bc) YE 1 
pore womb alee a eh 
x is so chosen that the s.D. of ¢ is unity; it easily follows that the s.p. of 
tis V1 — r? 


We can of course represent g, t and i by vectors in Wilson’s n-space 
so that we have 


g= t+ xi BC ends (5). 
It is the object of this paper to show that 
T= aces (6), 
whence of course 
f eo aa (6 bis), 


same, 


1 I have amended Wilson’s expression in one partioular. Wilson inadvertently takes 
(aa’)=1 which could not happen unless a coincided with a’ which by hypothesis it does not. 
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If it is true that Ty = rêt, 
2—1 a’ 
we have Bie ee et 
cs Ba (a.a) 


With similar expressions in b, b’, c, ¢', etc. or 


peace meee ces eee cesses eessrecee 


The method of proof that we shall adopt is to find the equations for 
a’, b’, c’, ... in terms a, b, c, ... which follow in virtue of the fact that 
a’, b’, c, ... a, b, c, ... are reciprocal figures, to show that they have only 
one solution and that this solution is given by the equations (7). 

Since a’ must be at right angles to b’, c’, d’, ete., and so on, we have 
the (k — 1) equations 


(a’.b) = 0 
(a.c)=O0 0 (8), 
(a’.p) = 0 


p being the vector corresponding to the kth test. 

But the point a’ must also lie in the k space through the origin and the 
k points a, b, c, d, ..., p, which gives us (n — k) conditions which may be 
expressed by the determinants 


Ar == r @ T+ Fria sx |= 0 
(r = 1, 2, 3, ..., (n — &)) ae i A 
r 'T+L T+2 T+ 
b, braa brie bryr 
Pr Pria Praa Prk 
fees (9). 


Equations (8) and (9) give (n — 1) equations for a’,, a'a, ..., a’, which will 
determine their ratios uniquely and their absolute magnitudes are then 
determined from % a, = 1. 

Thus a’ is uniquely determined from these equations. 

It will be shown that the expression for a’ in (7) satisfies these 
equations. 
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From (7) we have at once 





jig? — 1 (a’-b) _ _ 
Ha (a.a’) = Ha (a.b) K? (t.b) 
Toate _ aroo, 
Tag 
= Thy — Vi —ry = 0, 


as follows at once from the expression for g in terms of ¢ and 4. 
Further if we substitute 


1 _ Ba (a.a’) {ua 


p — l a, — ĉt,}, 
in (9) we obtain 
— ES 
where i 
A’, = (Habe — rêt) (Han — Kites) vee Pa Orie — Kibet 
Gy Bria ds Grae 
b, - brn Si brx 
Pr Pren aes Prix 


If we multiply the 2nd, 3rd and 4th ... rows by 








Ha H 3 Me 
eaa a: mi’ aera EN 


respectively, and add we obtain 


A 
A =] Paðr Malr © MaGryr | = 0. 
1 
Gy Bray -e rtk $ 
b, brii eee Dear 
Pr Priv Prik 


Thus the equations (9) as well as the equations (8) are satisfied, and 
(T) gives us the values of a'i, a’, ..., @’, which will satisfy equations (8) 
and (9). 
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Similarly the values of the b’s, c’s, etc. which satisfy equations corre- 
sponding to (8) and (9) will be given by (7). 
Thus (7) gives the true values of a’, b’, c’, etc. and hence 
l T = kêt, 
and so 
"v=x, 


Thus Wilson and Piaggio are presenting exactly the same state of 
affairs in different ways. It follows that g is not determinate but that its 
indeterminacy can be made as small as we please by taking a sufficient 
number of tests. For the standard deviation of t is unity, and «~? can 
be made as small as we please by taking enough tests. 

Wilson, however, contends that this uniqueness is relative to the 
set-up, since, if we constructed artificial tests by taking linear combina- 
tions of the marks in the original tests in such a manner as to preserve 
the hierarchical conditions, the new g would not necessarily be the same 
as the old. 


é 


_ REFERENCES. 


(1) E. B. Wiuson (1928). Proc. National Academy of Sciences, 
xiv, No. 3, pp. 283-91, Maroh. 
(2) H. T. H. Praaaro (1931). Nature, Jan. 10. 


(Manuscript recewed 9 October, 1931.) 


FURTHER NOTES ON THE SINGLE GENERAL 
FACTOR IN MENTAL MEASUREMENTS. 


By J. C. MAXWELL GARNETT. 


I. 


Epwiy B. Wison, in his review (Science, March 2, 1928) of Professor 
Spearman’s book on The Abilities of Man, observes that: “It seems to be 
an undeniable statistical fact that batteries of intelligence tests as given 
and as scored tend to be what has been termed hierarchical in that they 
tend to satisfy the tetrad relations” 


Tae Tee (a,b e d= Ly 2an) ea (1), 
Taa Tea 
where fa is the coefficient of correlation between the measures g, and g, 
of any two out of a set of n (>3) mental measurements, g4, g2, .--, Yn, Of 
the same individual. We assume all the g’s are measured in such units as 
make their standard deviations unity. __ 

But the statistical fact which had been demonstrated by the “huge 
array of evidence” collected by Prof. Spearman up to ten years ago was 
somewhat different. It was that the correlation between every pair of 
columns in the table 


— Tig Tis s.. Tin 
Tig er Taa wee Ten 
T13 Tas as Ton eseses (2) , 


sssesusnessssnessrsaveon 


tended to be + 1. 

The consequences of the second fact (correlation between columns) 
are not the same as those of the first (tetrad relations) which is a par- 
ticular case of the second. The “correlation between columns” conditions 
establish the same number 4n (n — 3) of independent relations between 
the correlations of the g’s as the tetrad equations have been shown 
(Garnett, Brit. J. Psychol. March, 1920, p. 245) to yield. When the tetrad 
equations (1) are satisfied, it follows that 


Us = fu- + V1 — Ta (8 = 1,2, 04,0) sree (3), 


, 
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where g, 2, ...,%, are N + I mapanga variables having unit standard 
deviations and where : 


But when the “correlation between columns” conditions for (2) are 
satisfied, the consequence is that 





TavToa — TaaT de 
ET E Gonetant = 0, say (a, b, c, d = 1,2, ...,%)...... (5), 
as was proved in 1919 (Garnett, Proc. R.S. A, 1919, xov1, 105). When 
C = 0 these reduce to the tetrad equations (1). Moreover C is positive 
whenever the r’s in table (2) (arranged as usual so that the largest r’s, 
irrespective of sign, are in the top left-hand corner and the smallest in the 
bottom right-hand corner) diminish in absolute magnitude more rapidly 
than in a perfect hierarchy: more rapidly, that is, than when O = 0 and 
the tetrad equations hold. Or, what amounts to the same thing, C is 
positive when the qualities tested are sufficiently dissimilar: less similar, 
in fact, than would produce a perfect hierarchy*. When, in the sequel, 
we speak of the g’s being sufficiently dissimilar, we shall mean that they 
are not more alike than is necessary for a perfect hierarchy and that 
therefore C > 0. 

In that case (when C > 0), we may put C = K?, and it has been 
proved (Garnett, loc. cit. p. 105) that 


(q — Ky) (1+ KYA = R,,.g + Vi — B,,3.2, (8 =1,2,...,") — ...(6). 


In these equations g, Zy, ...;%, are n + 1 independent variables having 
unit standard deviation and y is a variable independent of all the q’s bug 
obviously in the same n + 1-dimensional space as the 2’s and g. More- 
over, y has the same unit standard deviation as the other variables. As 
already stated, f 
a TasToa — TaaTbo = r : 
K IEE PEN E A (a, b, c, J- L2 ah) aisis (5’). 
Finally i 
pa Cat E”) (mt E) _ (Cat E? (fa tK) _ 
< fæ + K? Taa + K? 


1 The statement, in the original proof of equation (5) (loc. cst. p. 103) that O can always 
' bé made positive by sutably choosing the signs of the q’s, was erroneous. 
2 Every correlation coefficient, when the “correlation between columns” conditions 
are satisfied, will be leas by the same amount than the corresponding coefficient of a set 
which satisfy the tetrad equations. i 
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In order to see that the “correlation between columns” conditions 
. give $n n — 3 independent relations between the $n n — 1 r’s of table (2), 
it is only necessary to observe that equations (7) are $n(m— 1) in 
number. We may solve n of them for Ris, Ras, ...,R,, and we are left 
with 

37 (n — 1) — n = n(n — 3), 


independent relations between the r’s and K?; and K? is determined by 
equation (5’). Thus the “correlation between columns” conditions, like 
the tetrad equations, are equivalent to $n (n — 3) independent relations 
between the 4n (n — 1) r's. 

The following diagram represents geometrically the most general case 
in which the “correlation between columns” conditions are satisfied 
between the r’s in (2). The magnitudes of fie, Tis» -<+ Ti, ate first measured 
from left to right along NN’. Then other points also marked ria, fis, ---; Tin 


N N’ : Tis Ty 113 ta (i) 
Py 





' Nors. In the diagram, all the r’s, viz. 
Ta(3 + =1, 2,...,m)andr,, (¢=1,2,...,) 
are measured from PN when 0 =0. But 
when C>0, r is measured from PN’, 
while the points marked “(r3)” are 
R, distant from PN and BR, -O dis- 
tant from P’N’. 
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are plotted with the same abscissae but at distances below NN’ such that 
the difference of these distances are equal to (or proportional tot) the, 
differences of the abscissae. Then these points lie on a line PP’. Call these 
points Pis, Pis, .... Pin. Through these points draw lines parallel to NN’. 

Then ra may have any position (to the left of rı) on Pia Na. 

Join fıs on NN’ to fa on P,,N, and let it meet PP’ in P. 

The $n (n — 3) independent relations between the 1’s suffice to ‘deter: 
mine the positions of the $n (n — 3) remaining r’s, namely 


fois Fags sia Teak. Yep teas fas Nes Sten SS faw 
When the axis P’N’, the distances from which measure the magnitude 
’ of the r’s, lies to the right of PN, then C is positive. When P’N’ coincides 
with PN, C = 0 and the tetrad equations are satisfied: the r’s forma 
hierarchy. When P’N’ lies to the left of PN, C is negative and K is 
imaginary. 

Moreover (using for the moment the symbols typ, fis, ..., to denote 
the points so marked along NN’) we have 


2 TaN -fN nN PN y PN, ‘ 
R = r. FeV ~ PN, TV = -P 1N = P. uN > 
where Pj marks the intersection of PP’ and NN’. Thus P,,N’ = Ry? — 
etc. If the tetrad equations are satisfied, so that K = 0, Ry = fsg» ae 
PyN =1,,3. 


T. 


E. B. Wilson (“On Hierarchical Correlation Systems,” Proc. Nat. ' 
Acad. Sci. March, 1928) and H. T. H. Piaggio (Nature, January 10, 1931) 
have shown that, when the tetrad relations are satisfied, g possesses two 
independent components, of which the. first is determinate in quality and 
quantity and lies in the n-dimensional space of the q’s, while the second ' 
is indeterminate in magnitude and, being independent of the g's, lies at 
right angles to their n-dimensional space, but of course in the same 
n + 1-dimensional space as the z’s and g. It may be shown that the same 
is true when the correlation between columns conditions are satisfied. 
In this case, the second component of g is a determinate multiple of y in 
equations (6). 

These results may be demonstrated as follows. 

First suppose :that the tetrad relations (1) are satisfied. 


1 (Added 13. vi 1931.) Thus N,Pa can be at any distance below NN’; but, once this 
distance is decided, the intersection of r13”, and ry, fixes P, and therefore also the line PP. 
J. of Payoh, xxn, 4 ae , 24 
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If G is the most probable value of g for the given g's then, of all the 
, individuals whose q’s are measured, that one whose g = G is as nearly 
average as his measured g’s permit. Hence, in the n + l- dimensional 
space of equations (3), 


gi + a2 + a+... + 2,% = 8 minimum, 


or, from (3), g+ z reg L minimum. 

8g 
Differentiating with respect to g, this gives the corresponding value of g, 
namely 


la? ag 
E ree Ire fa 


€ = — r S (8). 
3g . 
- J Ta l fy 
(A result given in my letter to Prof. Spearman dated September 25, 1930.) 
G thus lies in the n-dimensional space of the qg’s. Since g lies in the 
n + 1-dimensional space of the a’s and g, we.may write 


g=Gthy a (9), 


where y is independent of the q’s, being measured at right angles to their 
n-dimensional space in the n + 1-dimensional space of the 2’s and g’s 
and where k is to be determined so that the standard deviation of y is 
unity. Thus from equations (8) and (9) we get 


y=70-@) 


—gfk/(1+ 3 3) - si reer Auer te). 


" In this equation, the sum of the squares of coefficients of the n n+l 
independent variables must be unity, if y is to have the same unit 
standard deviation. Consequently 














7 2 
k2 = | +E fA ieee (10), 


as stated by Piaggiot. Equations (3) now give z, (8 =1,2,.. n) im , 


terms of the measured q’s and y. 


1 (Note added June 20th, 1931.) Dr Irwin has pointed out to me that, according to 
this equation, k tends towards zero as the number of testa is increased. This tendenoy is all 
the greater when the qualities tested correlate highly with g. 
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In order to effect the corresponding analysis of g when the “correlation 
between columns” conditions in (2) are satisfied, and the q’s are suffi- 
ciently dissimilar, so that K is real in equations (6), we observe that, 
according to equations (6), the most probable value, G, of g for the 
measured q’s will be got by putting y = 0 and making 

GHEH nH ...+0,?=a minimum. 


This gives, by the same reasoning as before, y 





- LR 
G 1 a I= Ra? 
NEE as Ba 
142 i— #3 
As before, we may put 
G=Gthy anaes (9), 


where y is measured in the direction which is perpendicular to the 
n-dimensional space of the q’s in the n + l-dimensional space of the a’s 
and g so that, when & has been chosen to give y a unit standard deviation, 
y is the same as in equations (6). 

In order to determine k, we proceed as before and obtain a quadratic 
equation for kin terms of the R’s and K and therefore in terms of the 7’, 
from equations (5’) and (7). Thus 








K za Ra V 
1 + Iro R 


In this expression for k, the second term, but not the first (which is due 
to the “y” term in equation (6)), approaches zero as the number of tests 
is increased. Equations (6) now give 2, (s = 1, 2, ..., n) in terms of the 
measured q’s and y. 
IV. 

It may be observed that, when all the tests correlate highly with each 
other so that all the r’s are nearly unity, 

(a) if the tetrad relations hold 


T= Ga = Un =g; 
(b) if the “correlation between columns” conditions hold, K becomes 
imaginary and the equations (6) are without significance. 
24-2 


“370 The Single General Factor in Mental Measurements 


V. 

When all the qualities tested are very dissimilar so that all the ’s are 
nearly zero, 

(a) if the tetrad relations hold, equations (3) become 

qe =T, (8 = 1,2...) ee (11); 
(b) if the “correlation between columns” conditions hold, equations 
(5’) and (7) give K=0 and R=0, so that equations (6) give again 
qs = T, (8 = 1, 2, ..., A). 
In this case k = 1 and g = y, so that g is wholly indeterminate. 
VI. 

The result expressed in equations (11), obvious though it is, appears 
to have been overlooked in the last two sentences on page 105 of the 
present writer’s first paper on this subject (Proc. R.S. A, 1919, xov1). Itis 
not true, as was there stated, that, when the “correlation between 
columns” conditions hold between the correlations of a large number of 
sufficiently dissimilar mental tests, then the tetrad relations also hold: 
éxcept, of course, when the tests are so very dissimilar that, as above, 
K=0 and q, = a, (8 = I, 2, ..., n) as in equations (11). 

A paper by the present writer published in this Journal, March, 1920, 
quoted the above erroneous statement without correcting the mistake ` 
(p. 254). In the same paper (p. 253) it was.shown that g, the single 
general factor which, along with a specific factor enters, according to 
equations (3), into each of n q’s whose correlations satisfy the tetrad 
relations, is uniquely determined in quality, 4.e. in direction “in a space 
of n + 1 dimensions.” The words here italicized were omitted from the 
verbal expression of the conclusion (p. 253), although the mathematical 
demonstration related only to the quality (direction), and not to the 
quantity (magnitude) of g. Moreover, the words in inverted commas 
were not repeated in the summary of conclusions (p. 257) which in- 
correctly stated that “the single general factor...is unique.” It is 
unique in quality in a space restricted to n + 1 dimensions. But, as Wilson 
points out (Proc. Nat. Acad. Sci. March, 1928, p. 289), there is more 
room. The quality y in equations (9) may be measured in any direction 
which is perpendicular to the n-dimensional space of the q’s. And the 
direction of g depends upon the direction of y and the magnitude of g 
upon the magnitude of y. 
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The correlations between mental measurements tend to satisfy the 
“correlation between columns” condition (2). Unless they further tend 
to satisfy the tetrad relations (1), the essential fact about a set of suffi- 
ciently dissimilar mental measurements is expressed by equations (6) 

` above, rather than by equations (3). That fact is that the difference be- 
between each measurement (e.g., qa) and a determined multiple (K) of 
another variable (y) which is independent of all the measured q’s, is 
made up of a single general factor (g) and a specific factor (x,) which is 
independent of every other measurement (i.e. of every q except g,) and 
independent of g but not of y. Moreover, according to equation (9’), g is 
made up of a component (G) which is determined in magnitude and 
direction—it lies in the n-space of the g’s—and a determined multiple 
(k) of the variable y. 

It may be observed parenthetically that, if the tetrad relations hold 
between the correlations of the q’s, the essential fact about the set of 
measurements is much the same, although now it is expressed by equa- 
tions (3) and (9) instead of by equations (6) and (9). The chief differences 
are, firstly, that y has a different coefficient in the n equations which 
govern, although they do not determine, the relations between the 
measured q’s, the specific 2’s and y; and, secondly, that the coefficient of 
y tends to vanish as the number of tests is increased. 


IX. 


What is the psychological interpretation of the essential fact in 
either case? That is a question for psychologists; and the most interesting 
part of it is perhaps the nature of y. For y measures a quality of the in- 
dividual tested (in such units that the standard deviation is unity). 
And, since y is independent of all the q’s, there seems no reason why y 
should not be the same for the same individual in every set of mental tests. 

If, for example, y measured the individual’s “power of concentra- 
tion”—perhaps how much “mental energy” he renders available by a 
unit “effort of Will”—y might be independent of his performances 
qis +++) n in any particular set of tests. Then g might measure how much 
“mental energy” he manifests in the set of tests, so that g would depend 
on y and would be common to all the tests of the set. Finally, z, might 
measure, as Prof. Spearman has suggested, the individual’s specific 
ability in the sth test: how skilful he is. The amount of his skill (x,) might 
well depend on his power to learn, his power to concentrate, and thus 
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on y, while remaining independent of the effort he makes in the particular 
set of tests in question. Thus the relations between g,, Y, g and 2, set 
forth in equations (6)—or in equations (3)—-and in equation (9) are such 
as would obtain if i 

q, measures the individual’s performance in the sth test, 

£, 5 how skilful heis at that test, 

g 53 how much he tries throughout the set of tests, 

y 5, how much good his trying does. 
But this is, of course, only & rough guess and probably a wrong one. 
It may perhaps serve as & DE to be tested and corrected by 
experiment. . 


(Manuscript recewed 16 October, 1931.) 
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Change of Interests with Age. By E. K. Strona, Jr. Stanford, California: 
Stanford University Press. 1931. (English agents, Oxford Univer- 
sity Press.) Pp. xix + 235. 248. ° ° 


Prof. Strong points out that we know far more about the psychology of children 
and of young adults than of older persons. By recasting some of the extensive data 
that he has collected in the field of vocational interesta, he is able to offer in this book 
certain significant conclusions as to the likes and dislikes of men ranging in age from 
20 to 60. Naturally the author could not trace the changes in the interests or aversions 
of particular individuals over 40 years, as the title of the book might suggest.’ His data 
are more restricted in scope, being based mainly on the averages or percentages of 
some 2000 men, who checked the various items (according to their like or dislike) in 
his Vocational Interest Blank. By this method it is found that older subjects have as 
broad. a range of interests as younger men; but their preferences run less to physical 
exploits, eto., more to soli and cultural activities. The ter proportion of these 

seem to occur near the beginning of the period of life that was studied. It is 
also shown that the error in the prediction of a subject's mature vocational interests 
is fairly small when he is above the age of 20, though probably much greater at 
younger ages. z 

Detailed. tables of the resulta for each interest item make amusing reading, and 
many of the statistical techniques are noteworthy. 


Institute for Child Guidance Studies. Selected Reprints. Edited by Lawson 
- G. Lowrey. New York. 1931. The Commonwealth Fund. Pp. viii-+- 
290. $1.50. 


The papers reprinted in this volame have been collected from various scientific 
and professional journals in America. They are roughly classified as Social, Medical, 
Esychologioal, and ining to Child Training. They are all the work of members of 
the staff of the New York Institute for Child Guidance, and, while they are of unequal 
degrees of merit, the volume as a whole contains much to interest seats help the gocial 
worker and the psychologist whose concern it is to’study and direct young children. 
For the experimentally-minded investigator much the most interesting paper is the 
one by Samuel J. Beck on The Ror. Test and Personality Diagnosis: The Feeble- 
minded. The teat and its method of evaluation are adequately described, and some 
interesting original applications are discussed. 


Les Examens d Aptitude Professionnelle: Théorie et Pratique. Par FRAN- 
ZISKA BAUMGARTEN. Traduit de Alemand par MarRoEL Turers, 
Paris: Dunod. 1931. Pp. xxix + 654. 


No doubt many ish readers will be glad to have this French translation of 
Dr Baumgarten’s well-known and comprehensive treatise. The book contains an 
amazing amount of detail, and in spite of the rapid development of the subject it 
must for some time to come prove a very valuable work of reference for all industrial 


peychologists. 
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The First Two Years: A study of twenty-five babies. University of Min- 
nesota Institute of Child Welfare. Monograph Series, No. v1. By 
Mary M. Saretzy. Vol. 1. Postural and Locomotor Development. 
Minneapolis: University of Minnesota Press. 1931. Pp. xv + 227. 
$2.00. ; 


Tt is ourious that until recently direct observational and experimental records of 
the iet deei development of the human infant were very few in number. This lack 
is now being rapidly made up, and Dr Shirley’s study is undoubtedly one of the best 
of the monographs now available. She explains very clearly and concisely her methods 
and their resulta, and disousses briefly the theoretical implications of the results. She 
claims that motor development in young children is in no sense a haphasard trial and 
error matter, but follows a series of well-discriminated patterns, and that each of 
these, in its active operation, develops through a number of definite stages. The mono- 
graph is pleasantly illustrated, and includes a useful bibliography. As a record of 
original and valuable observations this book well deserves careful study. 


The Psychology of Foreign Language Study. By H. R. Huse. University 
of North Carolina Press. 1931. (London: Humphrey Milford.) Pp. 
viii + 231. 13s. 6d. net. 


In the main this consists of a review of experimental work on the | of 
foreign languages. First the author reviews work on methods of teaching, a on 
some problems of learning and recall. Then he states some current doctrines and 
ractices in relation to his problem. He works out a ‘‘s ted basis for a science of 
age teaching,” and indicates problems that should repay experimental study. 
nen dix contains an account of an experiment in learning word- -pairs. It is main- 
that “if the intention is to memorize unite of expreesion as units for recognition 
either singly or in varying combinations, the method of presenting them im a fixed 
unfamiliar context is extremely wasteful.” 
So far as it goes the book is very clear and should be useful. It makes no pretence 
to cover more than a small part of the ground, but contains a useful bibliography. 
The price seems exceasive. 


I? Ame des Bétes: Quelques pages, d’histoire. Par L. VERLAINE. Paris: 
Félix Alcan. 1931. Pp. 202. 25 fr. 


This is a rapid descriptive sketch of views concerning the mental life of animals 
from Greek times to the present day, tending to show a constant stream of develop- 
ment towards genuine biological methods of investigation and interpretation. We are 
coming to see, concludes the author, that “there is not physiology on the one side and 
psychology on the other, but biology, having the same conditions and laws enone 
out, but with multiple manifestations.” 


Psychologie. Par P. Gurizaume et G.-H. Luque. Paris: Félix Alcan. 
1931. Pp. 388. 30 fr. 


This is intended as an elementary text-book of psychology. It is clearly written 
and provided with numerous illustrations. It deals with all the usual psychological 
problems, though there is comparatively little about special sense reactiqns. Instinot, 
tendencies, affect and emotion are dealt with first. Then follow tan oe on perception, 
memory, tion, the laws of association, attention, volition and personality. 
Thought eee receive special treatment and this leads up to a discussion of 
belief and reasoning. There is a chapter on intelligence and the book closes with a 
brief study of the limite of consciousness. 
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The Jungle of the Mind. By E. J. Swt. New York and London: 
Charles Scribner’s Sons. Pp. 340. 


In this entertaining book Dr Swift tells a huge number of odd stories about the 
Te debut in which human beliefs and opinions are formed, and in which human 
. In 331 pages he presents the mind as a jungle and in the remaining 
4 pages of ths text he indicates how he thinks we may find “the trail out of the jungle.” 
e directions are less explicit than the description. The book is wholly popular i in 
tone, but a teacher will find i in it an abundance of useful illustrations, and the “ general 
reader” will find much to set him thinking. 


. 


Aristotle's Psychology of Conduct. By A. K. Grigrin. London: Williams 
and Norgate. 1931. Pp. 186. 15s. 6d. net. 


This book gathers together the views about psychological problems found in 
various works by Aristotle and presents them as a consistent whole. The exposition 
is clear and scholarly. It is descriptive and not critical. 


The Problem of Genius. By W. Lancz-Eicupaum, trans. by E. and C. 
Pav. London: Kegan Paul, Trench, Triibner and Co., Ltd. 1931. 
Pp. xix + 187. 8s. 6d. net. 


This is a translation of the book entitled Das Gente-Problem, eine Einführung, which 
has already been briefly noticed in this Journal. As is already pretty well known, the 
thesis is that genius is mainly if not wholly a matter of what 2 representative group 
chooses to treat as of outstanding interest and importance. This thesis is ed 
vigorously and with many illustrations. Perhaps it does not go into the heart of the 
matter, but it gives the author a chance to say teresting things about genius 
and insanity, genius and talent, and genius and pe ai 


The Neural Energy Constant: A Study of the Bases of Consciousness. By 
Joun Bostock. London: Geo. Allen and Unwin, Ltd. Pp. xv + 178. 
6s. net. 


Consciousness has developed gradually. At the Beginning it is concerned merely 
with providing data for adjustment. It is then a matter of pure, sensorial awareness. 
Biologically the organism must avoid extremes of stimulation and of “simple physical 

” and hence grew up an “emotion centre” which made coarse adjustment 
possible. On the top of this developed a third system of discriminatory responses 
resulting in a possibility of fine adjustment. “Complete consciousness” depends upon 
a functional interrelation of all three systems. As the neurone, which is the basic 
structure of all nervous activity, is very readily fatiguable, there must be: (a) insulation 
of neurones, (6) a minimum number of neurones in operation at each moment of con- 
sciousness, and (c) a neural energy constant. The implications in regard to the general 
theoretical basis of psychology are worked out by a critical examination of the notion 
of psychological levels; of sleep and dreams; of instinct and of mental disease. 

Expressed in this summary fashion, the whole essay looks to be excessively specu- 

` lative. In fact it is based upon a large amount of direct observation and experiment, 
and it is full of interest. Naturally it presents a great many points that call for 
criticism, but the author presents his views in a consistently clear and judicious 
manner, and has produced a study that is very well worth reading. 
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The Nature and Treatment of Stammering. By E. J. Boome and M. A. 
Ricuarpson. London: Methuen and Co. 1931. Pp. 135. 5s. 6d. net. 


This book is based upon first hand and fairly extensive experience with stammering 
children. With great lucidity and numerous case studies it discusses the causation, 
pesca and treatment of stammering, insisting throughout that it is not a speech 

efect but a nervous disorder. The volume will be found genuinely helpful by all in- 
vestigators who are concerned with its subject. 


The Criminal, the Judge and the Public. By Franz ALEXANDER and Hueco 
STAUB, trans. by Grecory Trmsoore. London: Geo, Allen and 
Unwin, Lid. 1931. Pp. xx + 238. 10s. net. 


Part 1 deals with The Problem of Crime in the Light of Paycho-analytical Theory, 
and Part n with Some Criminal Cases in the Light of Psycho-analysis. The treatment 
consists of a considerable number of brief essays or lectures rather than of a sustained 
and progressive argument. Hence there is a good deal af tition. The general views 
are wholly in line with theories accepted within the psycho-analytic school. A good 
many criminela—but not all—are merely gratifying an emotional urge which has 
become attached to what the community considers to be the ‘wrong’ type of object. 
It is equally true, the authors think, that most current methods of punishment are 
amie an emotional gratification of social affects. The translation is often rather 
wooden. 


The Marquis de Sade. By Orro Fiaxke. Trans. by EDWARD CRANKSHAW. 
London: Peter Davies. 1931. Pp. 230. IOs. 6d. net. 


This translation from the German gives an account of the life and times of the 
Marquis de Sade, together with a summary of his main writings. It also contains a 
ead aed dealing with Restif de la Bretonne. The book-is written in the name of psy- 
chology, but it has comparatively little psychological value. 


The Craving for Superiority. By Raymonp Doves and EueEN Kaun. 
Yale University Press. 1931. (London: Humphrey Milford.) Pp. vii 
+ 69. 7s. net. . 


“Probably,” say the authors, “no person or community may be entirely free from 
the craving for superiority.” In the course of sight brief essays they make a number of 
observations about varieties and e ions of this craving. The essays are interesting 
enough to read and might provide debating societies with a number of nice points. In 
& ay ohologica! sense, however, the book does not seem to amount to very much. The 
English price seems excessive. . 


; 

Joan: A Story from Life. By Erru E. Rean Munrorp. London: Long- 
mans, Green and Co. 1931. Pp. 87. 2s. 6d. net. 

This is an account of how a naughty little girl was turned into a good little girl by 

the kind ministrations of Nurse Hope. It is very pleasantly written and it contains 


more commonsense than many more pretentious psychological treatises. The book has 
a number of quite good but rather formal pencil sketches by Jeannie McConnell. 


| 
| 
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Desuggestion for the Attainment of Health, Happiness and Success. By 
E. Tretsens, trans. by E. and C. Paur. London: Geo. Allen and 
Unwin, Ltd. 1931. Pp. 593. 18s. net. 


The author considera that all individuals nourish large numbers of fads, fancies, 
hypothetical and unreal “‘guilts” and ‘“‘wickednesses.”” These have been implanted in 
him by powerful su ion, and he cannot be healthy, happy, virtuous or successful 
until, by process of “desuggestion,” he gets rid of them. This book disousses these 
fancies and their direful results at great length and with much vigour. The head and 
fount of all human fallacies is that of free will. Throughout the book the rather for- 
bidding terminology of Semon is adopted. The argument could have been expressed 
equally well in about a quarter of ite present length. 


My Life in Two Worlds. By Guapys O. Leonard. London: Cassell and 
Co. 1931. Pp. ix + 300. 7s. 6d. net. 


appreciative preface by Sir Oliver e. On the'whole, Mra Leonard writes in a 
straightforward manner, without an undue amount of interpretation. Much of the 
work, especially that which relates some of her early childhood experiences, is of 
genuine mterest, and should repay careful study on the part of any psychologist who 
has a leaning towards spiritualistic investigations. 


This is an autobiography written 2y a well-known medium, and contains a brief 


Psychologia das Sensações. By ARavLD Breras. Rio de Janeiro: Paulo 
Pongetti Cia. 1930. Pp. 104. 
This discussion deals mainly with general characteristics or properties of special 
sense responses, but contains also some study of the particular phenomena of the _ 
leading sensory processes. j 


Psychologia da Attenção. By Dr A. Usmwasara Da Rooma. Rio de 
Janeiro: Engenho de Dentro. 1930. Pp. 94. 

The topics dealt with are the “field of consciousness,” the “current of conscious- 

ness,” a brief genetio say of attention, and some consideration of the experimental 


psychology of attention. The whole is based upon the theory of affective discrimination 
put forward by Radecki. 


Psychologia do Pensamento. By Lucma Tavares. Rio de Janeiro: 
Engenho de Dentro. 1930. Pp. 130. 
This study deals generally with the thinking process, and its immediate predeces- 


sors, in the way of perceiving, imaging and recall, in mental life. There is a section on 
experimental investigations. 


Exame -Psychologico da Criança. By Harra RapecKa. Rio de Janeiro: 
Engenho de Dentro. 1930. Pp. 152. 
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Contributi del Laboratorio di Psicologia. Pubblicazioni della Universita 
Cattolica del Sacro Cuore. Berie Quinta. Milano: Società Editrice 
“Vita e Pensiero.” 1931. Pp. 572. 


The contributions to this volume deal with: (1) Experimental Psychology, (2) Ap- 
lied Psychology, (3) Industrial Psychology, and (4) Comparative Psychology. Dr A. 
Gemelli and Dr A. Galli are responsible for the bulk of the work. Especially valuable 
are the papers on perception in the first section. These have been very largely influenced 
by the Gestalt movement, but they show a wide knowledge of current experimental 
work, and are a clear account of well-devised experiments. Taken in sum, the volume 
bears impressive witness to the energy and very great capability of the Director of the 
Laboratory concerned, and it deserves wide welcome and careful study. 


Zur Biologie der Ethik. Von Orro Kant. Wien: Julius Springer. 1932. 
RM. 8.80. 


This monograph represents an interesting incursion into ethics by a psychiatrist. 
He considers in considerable detail the various meanings of the feeling of guilt, of 
responsibility or of “ought,” following its treatment.in psychological literature, its 
character at different stages of development, and its appearance and nature among 
neurotic and psychotic patients. The concluding portion of this section deals with 
Tolstoy's ethical doctrines. The rest of the monograph is mainly concerned with con- 
clusions which may be drawn from the facte and views set forth in the first part, 
particularly with respect to the problem of the freedom of the will. The whole essay is 
very well worth study. Whether or not the biological approach adopted has any 
ultimate significance for ethical problems, the facts and reflections presented have an 
importance that is too often overlooked. 


Lehrbuch der Charakterkunde. Von A. Kronrecp. Berlin: Julius 
Springer. 1932. Pp. 451. RM. 24. 


This is a very good comprehensive treatise on the modern methods of studying 
character. After a brief general introduction the author considers current psycho- 
logies of types. He next attacks the question of ethical characteristics in relation to per- 
sonality study with some reference to ethico-religious systems. The third section deals 
with philosophical systema of character study. Here Ludwig Klages, perhaps inevit- 
ably, gets a good deal of attention. There are also, somewhat oddly in this section, brief 
accounts of the development of plynognomie and graphological methods of approach. 
A consideration of rationalistic philosophical speculation in relation to personality 
leads up to a more detailed account of biological and clinical methods of approach. 
Jaensch and Kretschmer both get attention here. The final section deals with genetic, 
sociological, and psycho-analytical.studies, and the whole ends by a consideration of 
the views of so-called “Individual” psychology and its development. The writing is 
clear and competent and the bookis a remarkably good general survey of its fiel 


Formal Logic. By F. C. 8. Sontmiar. 2nd edit. London: Macmillan and 
Co. 1931. Pp. xxii + 423. 12s. 6d. net. 


Comparatively few changes, and those of no radical character, have been intro- 
duced into the second edition of this well-known book. Dr Schiller is, as all the world 
knows, unusual among logicians in that he desires to give psychology a pretty exten- 
sive function in logio. It is perhaps a little unfortunate that he is so keen on criticism 
that he does not allow himself to develop the psychological implications of his views 
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very constructively or fully. One gets a trifle tired of being told that because certain 
considerations are psychological they have mistakenly been ruled out of logic. It 
would be more interesting to know precisely what differences they would make if they 
were ruled in. Still the more logically-minded psychologist will no doubt continue to 
find much pleasure from the study of Dr Schiller’s provocative book. 


Impassioned Clay. By Lurwetyn Powys. London: Longmans, Green 
and Co. 1931. Pp. 120. 6s. net. 

In this essay Mr Powys attempts an imaginative reconstruction of human history 
together with many oe about the beauty and significance of natural objects. 
The psychologist who desires a change from the pedestrian activities of his laboratory, 
and who can enjoy the delight of well-turned phrases and fitting words will gain much 


pleasure from this little k. Mr Powys is frankly Epicurean. He writes with 
controlled enthusiasm and an attractive, conscious sort of honesty. 


An Essay Concerning the Understanding, Knowledge, Opinion and Assent. 
By Jonn Locks. Edited with an Introduction by Benjamin RAND. 
Cambridge, U.8.A.: Harvard University Press. (London: Humphrey 
Milford.) 1931. Pp. lx + 306. 15s. net. 

Reece is a reprint of the original draft of Locke's famous essay, and has never before 


Le ae m publicity. It is thus a book of considerable historical interest, and it has 
utifully produced. 


Outlines of the History of Greek Philosophy. By EDUARD ZELLER. Trans- 
lated from the 13th edition by L. R. Parmer. London: Kegan Paul, 
Trench, Triibner and Co. International Library of Psychology, etc. 
Pp. xv + 324. 15s. net. 


Key to and Primer of Interlingua, or Latin without Inflections, meant to be 
used as an International auxiliary language amongst people of 
various Mother Tongues. London: Kegan Paul, Trench, Triibner 
and Co. 1931. Pp. 168. 4s. 6d. net. 


PROCEEDINGS OF THE BRITISH PSYCHOLOGICAL 
SOCIETY. 


GENERAL MEETINGS. 


November 2], 1931. “Frustration of Will Acts.” By Rev. H. L. Pam, B.A. 
i “Blood Distribution during Mental Activity.” By Mr M. F. 
Lows, B.Sc. i 
Demonstration: ‘Perception of Tachistoscopically Exposed 
Symbols.” By Mr A. G. Caws, B.Sc. 
Demonstration: “ Effect of Affective Stimuli on Muscular Work.” 
By Mr R. Wustaarsz, B.Sc. 
December 19, 1931. ‘‘‘Aura’ Phenomena and the Negative After-Image.” By Prof. 
, D. F. Feassr-Harrw, B.8c., M.D., D.S0., F.RS.E. 
“A Universal Unit of Psycho-Physioal Time.” By Mr 8. J. F. 
Parrortr, M.C., D.8e. 


GENERAL MEETING ARRANGED BY THE AESTHETICS SECTION. 
January 29, 1932. “The Medium of Prose.” By Mr WALTER DE LA MARE. 


SECTIONAL MEETINGS. 


Mantoat. 

November 28, 1931. ‘“ Out-Patient Psychiatry.” By Dr C. Sranrorp Reap. 

December 16, 1931. Joint Meeting with Child Guidance Council. ‘Psychiatry in 
Russia.” Speakers: Dr EDWARD MAPOTHER; Miss MATTHEWS; 
Dr Emanvzn Murer; DrIsopp. Wirson. ' 

January 27,1932. Chairman’s Addreas: “The Myth of Progress.” - 

February 24, 1932. “The Mode of Operation of Psychotherapeutic Measures.” By 
Dr MELITTA ScHMIDEBERG. 


Epvoation. 
December 1, 1931. “Some Notes on the Incidence of Neurotic Difficulties in Young 
Children.” By Dr Susax Isaacs. 
January 4,1932. “The Difficult Child; Sociological Versus Individual Interpreta- 
tions.” By Dr Extoxvven MULER. 
February 1, 1932. “The Child’s Knowledge of Personality and Character.” By 
Mr A. F. Warts, MLA. 


INDUSTRIAL. , 
November 25, 1931. “Some Obstacles to the Determination of the Effect of Practice 
upon the Differences between Individual Performances.” By 
Mr Juran Buacksuex, B.Sc. (Econ.). 
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December 16, 1931. “A Survey of Methods of Estimating or Testing Temperament 
"and Personality with reference to their Present Value in Voca- 
tional Selection and Guidance.” By Mr Pamir E. VERNỌN, 
M.A. : 
January 13, 1932. “Interest Measures and Their Validation.” By Mr Doveras 
Freym, Ph.D. : 


February, 17, 1932. “Essential Data to be collected by the Industrial Psyohologist— 
and the Methods.” By Air Vice-Marshal Sir Davin MUNRO, 


K.C.B., C.LE. 
AESTHETIOS. ' 
December 4, 1931. “Some Mental Factors in Stage Production.” By Mr RUSSELL 
BEDGWIOE. 
February 25, 1932. “A Psychological Analysis of Musical Composition.” By Mr 


Pana Vanor. 


SPECIAL LECTURES. 
November 26, 1931. “Suggested Parallels between Modern Speech and Clothing.” 
By Prof. T. H. Puan. 
January 26,1932. “The Medico-Paychological Aspect of Normality.” By Dr 
EDWARD GLOVER. 
February 26, 1932. “Some Recent Advances in the PEDS of Childhood.” By 
Dr Susan Isaacs. 


` March 16, 1032. “ Psychological Problems in an Industrial Setting.” By Dr May 
Sacra. 


COMMITTEE FOR RESEARCH IN EDUCATION. 


This Committee has completed its annual enquiry as to psycho- 
logical research upon problems having an educational bearing. The 
following is a summary of the replies received. 


RESEARCH PLANNED OR IN PROGRESS, DECEMBER, 1931. 


BANGOR. Tau TRAINING COLLEGE. ; 
An Investigation of Laws governing the Artistic and Constructive Work of Young 
Children. 
BANGOR. UNIVERSITY COLLEGE. 


Psychology of Mathematical Thinking. 
Influence of Bilingualism upon Mental Processes. 


BINGLEY. Tes TRAINING COLLEGE. 
The Education of Physically Defective Children. 


UNIVERSITY OF BIRMINGHAM. 


A Statistical Enquiry as to the Correlation of School and University Successes. 

Testa of Higher Mental Processes. i 

Studies in the Psychology of Early Childhood. 

An Experimental Enquiry into the Suitability of the Otis Group Tests of Intelligence 
for use with Matriculated Students. 

Problems of Colonial Education. 

Preferences of Children and Adults in Poetry and Prose Literature. 

Correlation between Performance in English Composition and Intelligence Tests. _ 

Errors in English Composition as revealed in Essays written by Higher School Certifi-: 
cate Candidates and University Post-Graduate Students. : 

Sex Differences in Early Childhood in Spatial Observation and Visual Imagery. 

The Development of Humour in Children. 

Formal Training: an Historical and Critical Review with a re-examimation in the 
light of Modern Psychology. i 

The Motives of English State Education, considered in relation to ths problem of 
Educational Equality. 

Psychology applied to Advertising. 


BRIGHTON. MUMOPAL TRAINING COLLEGE. ' 
An Investigation into possible Remedial Treatment for Defects in Spelling and Arith- 
metio among Training College Studente. 
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. CAMBRIDGE, Tas Psyononogioan LABORATORY. 
Personality and Temperament Studies. 
“Whole” Method in the Learning of Skill. 
An Analysis of Learning Curves. 
The Influence of Background Configuration on Mental Work. 
Interests, Perseveration and Temperament; 


' , DARLINGTON. TEE TRAINING COLLEGE. 

Study of Progress of Nursery School and Non-Nursery Children through Lower 
Stages of Elementary School. : 

Colour Preferences of Children between five and seven years and seven and eleven 
years respectively. 

UNIVERSITY OF DURHAM. Armerrone Cottxan. 

Employment Psychology. 

The Development of Memory in its relation to the other Mental Functions. 

The Effect of the Subconssious Association in Intelligence Testing. 

An Investigation into the variation of Perseveration among Schoo! Children and its 
effect upon School Attainmenta. 


EDINBURGH. ‘Sr Guoreer’s TRAINING COLLEGE. 


Rhythmic Abilities and their relation to Education. 
Preliminary Studies of Practical and: Artistic Abilities. 


UNIVERSITY OF EDINBURGH. Gzorex Compu PsYOHOLOGIOAL LABOBATOBY. 


Methods of determining Mathematical Ability at an early stage in Post Primary Course. 

Investigation of Temperament Testa. 

Intelligence Tests for the Blind. 

Group Tests of Colour Vision for use in Schools. 

Motivation and Accessory Concomitants of Delinquency, with opn regard to 
Adolescents. - 

Speed Factor in Intelligence. 

Individual Differences in Suggestibility. 

Psychological Study of Pictorial Art. 

. Psychological Study of Perception and Memory of the Relations and Development 

7 ok Fone Oonpapia 15 Huge conoot Puy 


` UNIVERSITY OF EDINBURGH. DEPARTMENT OF EDUOATION. 
Study of “ Answer-Patterns” in Tests. . 
Inguiry into Absolute Soale Values for Test Items. : : 
Comparison of Broadcast, Gramophone, Silent Reading and Oral Lessons, 
Measurement of the Value of Oral Composition as a Teaching Method. 


Binet Teste in two Indian 
The Improvement of Methods and Materials in Native African Schools. 
Mathematical Enquiries into Problems of Sampling. 
Factors in Teaching, Learning and Testing Spelling. 
Follow up Enquiries of Children of Known Intelligence. 
J. of Payoh. 1x1. 4 95 
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HULL. MUNIOPAL TRAINING COLLEGE. 


Individual and Comparative Child Studies. 

Leisure Pursuits of Jewish and Non-Jewish Children of Different Ages. 

Study of Creative Ability. 

Psychological Study of value of Craft Work for School Children, Adolescents in 
Industry, and Adult Women respeotively. 


HULL. Tug Treatise CoLLEGE, BEVERLEY ROAD. 
Investigations to determine: 

(1) How much of Children’s Learning by Visual Imagery is really such, and how far 
it consists of translating Visual Images into other Images or Ideas, mainly by 
Association. 

(2) How far the accepted relations of the Global and Partial Methods of Learning are 
absolute, or how far they depend upon Individual Variations in Retentive Power. 

(3) How far definite appeals to “ Original Thought”—+.g.in the Teaching of Literature 
—are superior to Formal Routine Work in their inducement to Independent 
Thinking on the part of the Children. 


UNIVERSITY OF LEEDS. 


The Prevalence of Eidetic Imagery and its Educational Significance. 
The Reasoning of Children from six to eight years of age. 

The Intelligence of School Children of some of the Castes in Travancore. 
A Comparative Study of Physically Defective Children of Various Types. 
Psychological Testa in relation to Achievement in Geography. 

Some Mental Determinants of School Achievement. 

Mechanical Aids to the Study of Geography. 

The Conceptual Development of Adolescents. 

The Speed of Associated Reproduction. 


LEEDS. YORKSHIRE Tramme COLLEGE or Hovsrorarr. 

Research into the Nature of Ability in Cookery. 

LONDON. Camp Guipanos Oromo, JuwisH HEALTH ORGANIZATION. 
Relation of Position in Family to the Manifestations of Delinquency. 
Nature of the Difficult Family. 
Incidence of Inherited Mental Disabilities in the Neurotic and Difficult Child. 
Relation of Mental Retardation to Delinquency. 
Relative Importance of Social and Individual Interpretations bf Behaviour Dis- 

orders in Children. : 
LONDON. FROEBEL Envoation INSTITUTS. 
Detailed Studies of Behaviour of Individual Children in the Nursery Class. 
LONDON. Insrrrora or MEDIOAL PSYCHOLOGY. 


Testa to demonstrate the Real Lines of Interest of Children. 
Differentiation of Specific Types of Mind. 


Committee for Research in Education 385 


' LONDON. Tamm London Camp Gumpanon CLIRIO., 


The Bearing of Emotional Problems on Educational Retardation. 

The Validity of the Intelligence Quotient in cases of Emotional Disturbance. 

The Nature and Importance of Certain Specific Factors in cases of Reading Difficulty. 
Perseveration as a Method of Diagnosis of Personality Types. 


LONDON. NATIONAL INSTITUTE OF INDUSTRIAL PSYCHOLOGY. 
Vocational Guidance: Research in Progress in Borstal, Birmingham, Fife, Private 
Cases. 
Occupational Analysis: (a) Secretarial Work; (b) Nursing; (c) Advertising; (d) Hotel 
Management. 
Nature and Measurement of Mental Abilities involved in Factory =e Operations. 
Rhythm in Motor Activity. 
Tests for Motor Drivers. 
Colour Disorimination. 


UNIVERSITY OF LONDON. Buprorp Corinex, 


Emotional Development of Young Children. 
Eyedness and Handedness (continuation). 
Children’s Thinking (continuation). 

Part Played by Imagery in Learning (continuation). 


UNIVERSITY OF LONDON. Gorpsmrru Contzes. 
An Investigation into Spelling Ability and Disability of Training College Studente. 


UNIVERSITY OF LONDON. King’s CoLLEGH. 


The Perception of Tachistoscopically exposed Words, Letters and Symbols. 

Frustration of Will-acts and Conation. 

Perseverance and Perseveration. 

The Influence of Affection and Will on Exgographio Performance. 

The Psychology of Evidence. Comparison of Testimony in Normal and Delinquent 
Youths. 

Blood Distribution in Conative and Other States. 

The Influence of Volition upon Thinking. 

Friendship-Love in Adolescence. 

Mental Factors in Aesthetic Creation and Appreciation. 

The Automatization of Voluntary Movement. 


UNIVERSITY OF LONDON. Loxpor DAY TRAINING COLLEGE. 


Scientific Interests of Girls 12-13 years old. 
Science and Observation. 
Factor of Oscillation. 
The Measurement of Teaching Ability. 
Practice, Fatigue and Oscillation. e, 
The Transfer of Effeots of Science Training. 
25-2 
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Group Factor in Reasoning. 

Extension of Studies in Educational Psychology for Teaching Purposes. 

The Teaching of Science to the Chinese. 

Cultural Value of Science for “ Arts” Students. 

Growth of Aesthetic Appreciation. 

The Foundations of Elementary Geometry—an Experiment in Scientific Method. 
Method of Teaching Biology. 

Methods of Teaching English. 

The Education of the Backward Child. 


UNIVERSITY OF LONDON. Univursrry CoLLEGE. 
Fluctuations in Human Output. 
Comparative Value of Certain Verbal and Perceptual Tests and their relation to 
Tests of Practical Ability. 
An Experimental Study of Influences entering into Certain Character Estimates, with 
special reference to possible Common-Factor Content. 
Introspective Study of Difficulties in Mental Work. 
An Experimental Investigation, in terms of p-Factor and w-Factor, of Difficult Children. 
An Experimental Contribution to the Function of Imagery. 
The Quality-Quantity Function of Intelligence. 
Time Estimation. 
Individual Differences in Reproduction of Completed and Uncompleted Test-Items. 
The Diagnostic Value of p-Factor amongst School Children. 
Factor Studies of the Pre-School Child. 

The department's research assistants are engaged on a third year’s work upon 
atudies in experimental psychiatry. The nature of these researches can be 
gathered from the following titles of papers that are either published or in the 
press: 

Studies in Experimental Psychiatry. 
No. I. A Case of General Inertia. (J. Mental Science, Oot. 1931.) 
No. I. Some Contact of p-Factor with Psychiatry. 
No. IO. p-Score and Inhibition for High-p Praecoxes. 
No. IV. Some Contact of g-Factor with Psychiatry. 
No. V. Certain Orectic Characteristics in Psychiatry. 

Other studies by the research assistants are: 

Transfer of Training in acquiring the Grammar of a Foreign Language. 

Measurement of g-Deterioration in Psychiatry. 

A Study of Fluency in Psychiatric Subjects. 

Experimental Investigation into the p-Characteristics of Melancholia, Mania and 
Praecox Conditions. 

Measurement of “Oscillation” for Psychiatrical Cases. 

A Study of p-Faotor in terms of Pavlov’s Theories af Inhibition, for Normal and 
Abnormal Subjects. 

The g-Variation for 400 Girls, after an interval of two years, in terms of the Tetrad 
Criterion. 

AStudy of the Distribution of Tetrad Differences for a large number of Intercorrelated 
Sub-testa af ‘g? 


’ 
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UNIVERSITY OF MANCHESTER. 


Range of Homogeneity of Ability in Normal and Defective Children. 
Experimental Tests of Colour Discrimination. 

Nature and Conditions of Effective Speaking. 

Experimental Investigations of Judgments of Effective Speech. 

New Methods of Evoking Synaesthesia. 

Comparison of Spoken and Written Style. . 


UNIVERSITY OF MANCHESTER. DEPARTMENT OF EDUCATION. 


1 
Investigation of Partial Deafness in Children and Adulta. 
Correlation of Hearing for Pure Tones with Hearing for Speech. 
Relation of Dumbness and Defects of Speech to Organic and to Functional Deafness. 
Investigation into Methods of Educating the Partially Deaf. 
Application of Quantitative Methods to the Study of Speech Defects. 
NOTTINGHAM. Umiversiry COLLEGE. 


Development of Language in Young Children. 
A Psychological Study of Mathematical Theorems bearing on the Problem of the 
Nature of Intelligence. 
UNIVERSITY OF READING, 


An Enquiry into the Relations of Arithmetic and Geometrio Abilities. 


UNIVERSITY OF SHEFFIELD. 
Children’s Vocabularies. , 
Correlation and Mental Factors. 
Analysis of the Learning Curve. 
UNIVERSITY OF SOUTH WALES. TRAINING DEPARTMENT FOR Max, OARBDIFF. 
The Teaching of Welsh to English-Speaking Children. 
An Investigation into Problems relating to Admission to Secondary Schools by Com- 
petitive Examination including use of Intelligence Tests. 
UNIVERSITY OF SOUTH WALES. TRAINING DEPARTMENT FOR Woman, CARDIF. 
Adolescence. 
Literary Appreciation. 
Study of the Characteristics of Infancy. 
Critical Consideration of Performance Tests. 
STRAWBERRY HILL, MIDDLESEX. 8r Mary’s COLLEGE. 
Complete Vocabulary of Boy of Four Years of Age. 


SWANSEA. Universrry COLLEGE. 
An Investigation of the Relation between Bilingualism and Intelligence. 


TENTH INTERNATIONAL CONGRESS 
OF PSYCHOLOGY 


FIRST ANNOUNCEMENT 


1. In accordance with the resolution at the Ninth International 
Congress of Psychology in New Haven, U.S.A. 1929, the Tenth Inter- 
national Congress of Psychology will take place in Copenhagen, from 

Monday, August 22nd to Saturday, August 27th, 1932. 
- H.M. the King of Denmark has consented to undertake the protectorate. 

2. Psychologists and men of kindred sciences can participate as active 
members of the Congress. In addition, other persons interested can be 
admitted to some of the meetings as passive members. 

3. The fee for active members is 150 francs and for their ladies 
60 francs. The fee for passive members is 60 francs. 

4. The official languages at the Congress will be: English, French, 
German and Italian. 

5. The Congress will be divided into sections, according to the 
number and character of the papers to be read. Besides, it is intended to 
arrange some common symposia with lecturers specially invited. 

6. During the Congress social gatherings will be arranged for the 
active members and their ladies, and there will be given an opportunity 
of seeing Copenhagen under capable guidance. 

7. Reservation of accommodation during the Congress has been 
undertaken by The American Express Company. 

8. In connection with the Congress, tours to Psychological Institu- 
tions in neighbour countries have been planned. The Committee of the 
Congress has been informed that Prof. Katz, Rostock, from the “Deutsche 
Gesellschaft fiir Psychologie” will be in charge with tours to German and 
Austrian Institutes. Prof. Katz will be pleased to supply any information . 
on application. 

For the National Committee 
' EDGAR RUBIN. > 


Visits to German and Austrian Institutes’ of Psychology following the 
International Congress of Psychology at Copenhagen. 

Im Einverständnis mit den deutschen und österreichischen Mit- 
gliedern des Vorstandes der internationalen Gesellschaft fiir Psychologie 
will der Vorstand der deutschen Gesellschaft ftir Psychologie den aus- 
landischen, insbesondere den iiberseeischen Teilnehmern des Kongresses 
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im Anschluss an die Tagung in Kopenhagen einen Besuch der grösseren 
deutschen und österreichischen psychologischen Institute ermöglichen. 
Mit der Organisation der Rundreisen ist Herr Prof. Dr D. Katz, Rostock, 
betraut worden. Herr Prof. Katz wird sich alsbald mit den in Frage 
kommenden Stellen in Verbindung setzen, um den Wünschen aller an 
diesen Rundreisen interessierten Kongressteiinehmern so weit als 
möglich Rechnung zu tragen. Es werden dann zu gegebener Zeit weitere 
Mitteilungen tiber die geplanten Rundreisen erfolgen. Etwaige Anfragen 
sind an Herrn Prof. Katz, Rostock, zu richten. 


Following is an advance programme, the final form of which will be 
presented during the International Congress of Psychology in Copen- 
hagen: 

Leave Copenhagen for Rostock (Germany) on August 28th, arriving 
at Rostock on the same day. Inspection of the Rostock Institute on the 
29th, leaving for Hamburg during the afternoon, and arriving there in 
the evening (of the 29th). Remain in Hamburg on the 30th and 31st, 
visiting the Hamburg Institute on the 30th. Journey to Berlin on the 
31st, arriving in the evening of the same day. Remain in Berlin on the 
lst, 2nd, 3rd and 4th of September, inspecting the Berlin Psychological 
Institute on the 1st, the Institute for Industrial Psychotechnics on the 
and, leave for Leipzig on the 4th. Visit the Leipzig Institute on Septem- 
ber 5th. On September 6th travel from Leipzig to Halle, Jena and 
Weimar, visiting the Institutes of Halle and Jena on September 9th. 

Two Groups (Group 1 and Group 2) will be formed to continue the 
trip from Leipzig. 

Group 1 leaves Weimar, or Leipzig, for Dresden on September 7th, 
arriving at Dresden in the evening of the 7th. Remain in Dresden on 
the 8th and 9th. Travel from Dresden to Vienna on September 9th, 
visiting the Vienna Institute on the 10th. Vienna marks the end of the 
trip. It is, advised to return from this point through Innsbruck and 
Munich. 

Group 2 leaves Weimar or Leipzig on September 7th for Gottingen, 
visiting the Göttingen Institute during the forenoon of September 8th, 
leaving in the afternoon for Marburg, arriving in the evening of the same 
day. Inspection of the Marburg Institute on September 9th, leaving for 
Frankfurt in the afternoon of the 9th, arriving in the evening of the same 
day. Inspection of the Frankfurt Institute on September 10th. On 
September 11th and 12th, travel from Frankfurt to Giessen, or Mannheim, 
or Heidelberg. Inspection of the Institute of Giessen or Mannheim on 
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September 11th. Travel from Frankfurt or Mannheim or Heidelberg to 
Würzburg on September 12th. Inspection of the Würzburg Institute on 
September 13th. Trip to Munich on September 13th or 14th. Visit the 
` Munich Institute on September 14th. The trip af Group 2 ends at Munich. 
Application by those who intend taking part in one or other of these 
tours of inspection should be made as early as possible to: 





Prof. Dr D. Karz, 
| Rostock (Meckl.), 
j . Moltkestr. 13, 
GERMANY. 
AN APPEAL 
Tue EDITOR, 
British Journal of Psychology, 
c/o Cambridge University Press, 
Fetter Lane, 
| London, E. C.4. — 
DEAR Sir, ; 


A disastrous fire, during the night before Christmas Eve, destroyed 
a large portion of the Library of the University of the Witwatersrand, 
including many philosophical and psychological books. 

The contents of the Library were only partially covered by insurance; 
and the prevailing depression makes it difficult to find the money for 
promptly replacing the losses, 

May I, in these circumstances, appeal through the pages of the 
British Journal of Psychology to all fellow Philosophers and Psychologists, 
and especially to my friends and colleagues at British Universities, to 
help me in building up ia as soon as possible, an adequate collection 
for my students? 

Every gift of author’s onii or of E E PRE to the 
Librarian, University of the Witwatersrand, Johannesburg, South 
Africa—will be gratefully acknowledged, and the name of the donor, 
together with the occasion of the gift, will be recarded in the books them- 
selves. 

‘Yours faithfully, 
i R. F. ALFRED HOERULK. 
Head of the Department of Philosophy. 
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NOTICE 


RE GRANTS IN AID OF PUBLICATION OF 
MONOGRAPH SUPPLEMENTS 


The Council of the British Psychological Society is prepared to 
make a limited number of grants to assist in publication of suitable 
MSS. as British Journal of Psychology Monograph Supplements, on or 
before March 31st. 

Individual grants will not exceed £50, and will be given subject to 
repayment out of receipts from sales. 

Applicants for grants.should submit MSS. to the Editor, Prof. James 
Drever, The University, Edinburgh, on or before September Ist. 


PRINTED BY W., LEWIS, M.A., AT THE 
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